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PEEFACE. 



In writing this small book I have not attempted to 
discuss the whole subject of the treatment of wounds 
as I formerly did in my book on Antiseptic Surgery, 
nor the various plans which are used by different 
surgeons, but I have limited myself to describing the 
methods which I always employ, which I know to be 
efficient, and which I believe to be the simplest con- 
sistent with certainty in the results. Those who have 
paid particular attention to the treatment of wounds 
will, I have no doubt, agree with the statement which 
I have made, that suppuration occurring in a wound 
made through unbroken skin indicates that the surgeon 
has committed some avoidable error in his methods, 
unless indeed the wound is in the immediate neigh- 
bourhood of or communicates with some mucous 
canal ; it will not do, with our present knowledge and 
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experience, to attribute such an occurrence to con- 
stitutional defects, to bad materials (for, after all, the 
surgeon is responsible for the purity of the materials 
which he uses), &c., it is evident that some error has 
crept into the manipulations, and it is only by honestly 
acknowledging tliis to one's self, and by searching for 
the fault, that such an occurrence can be avoided on 
another occasion. I believe that a thorough practical 
acquaintance with bacteriological work is of the first 
importance to the surgeon, for in that case the mani- 
pulations necessary to keep bacteria out of his wounds 
become automatic, and he is thus able to concentrate 
his whole attention on the operative details without 
having to fear that he may be omitting some detail 
essential for securing the asepticity of the wound. 

75 Hablet Street, 

London, J\ily 189^ 
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TEEATMENT OF WOUNDS. 

In considering the treatment of breaches of surface, we 
have to divide them into two great classes; — first, 
those which have a tendency to heal more or less 
rapidly ; and secondly, those which extend or ulcerate. 
In other words, we have to consider the two groups of 
wounds and ulcers. The treatment of these two classes 
differs radically in the first instance. In the case of 
wounds our efforts must be directed to the avoidance of 
causes which tend to interfere with healing, or which 
may lead to serious constitutional disturbance: in the 
case of ulcers we have to remove the already existing 
causes which interfere with healing, and to prevent 
certain local troubles which take phice during and after 
the healing process. Then, intermediate between these 
two classes, we have a group where healing goes on for 
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a time and then comes to a standstill, where the wound 
does not extend — that is to say, does not become an 
ulcer — but where an opening remains on the surface 
from which a channel leads to the deeper parts, which 
channel does not heal for various reasons. This form 
of wound is spoken of as siuuB or fistula. 

In the first place, we must consider the processes 
which take place duriug the healing of a wonnd. 
Immediately on the infliction of a wound, oozing of 
blood occurs from all the open vessels, and coagulates 
on the surface. At the same time, the injury which 
has been inflicted on the tissues by the knife leads 
to the occurrence of a microscopic layer of inflam- 
mation, which runs through the eailier stages of 
slowing of the circulation, stasis, and exudation of 
lymph. Tn cases where the two sides of the wound 
are brought into accurate apposition, and where no 
further causes of inflammation come into play, this 
primary inflammation resulting from the action of 
the knife comes to a stop at the point of exudation of 
lymph. The exuded lymph glues the two surfaces 
together, and very soon becomes infiltrated with leu- 
cocytes and plasma cells, the latter of which organise 
into fibrous tissue and permanently unite the two cut 
surfaces, while, at the same time, epithelium spreads 
over the surface. This is the process of healing by 
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first intention, and, when it occurs, there is little or no 
constitutional disturbance, and little or no pain 'or 
swelling in the vicinity of the wound. It is true that, 
where the wound is extensive, the temperature may rise 
one or two degrees at the end of the first twenty-four 
or thirty-six hours, but this rise of temperature is not 
accompanied by any serious febrile disturbance, and 
falls again within a few hours to normal. The cause 
of this rise of temperature; which is spoken of as aseptic 
fever, is by no means clear, but it may possibly be in 
part due to refiex nervous disturbance, or in part to 
absorption of fibrinous material from the wound. 

Where the edges of the wound are not brought into 
accurate apposition, or not brought into apposition at 
all, the space between the edges of the cut becomes 
filled with coagulated blood, and a certain amount of 
lymph is thrown out on the immediate surface in the 
manner just described. Under certain circumstances, 
especially where no further causes of inflammation 
come into play, this blood clot remains in the wound, 
and forms a mould into which leucocytes, in the first 
instance, and subsequently plasma cells, penetrate, the 
latter of which organise into fibrous tissue, while epi- 
thelium after a time spreads over the surface. This mode 
of healing may be spoken of as healing by blood clot ; and 
with regard to the spread of the epithelium over the 
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surface in these cases, it is to be noted that this does 
not begin for some time — in fact not till the blood 
clot has become to a considerable extent organised. 
Further, also, the epithelium does not spread over the 
actual surface of the blood clot, but generally penetrates 
through it at a little distance from the surface, so that, 
when healing is more or less complete, a thin layer of 
old unorganised blood clot can be peeled oif, exposing 
the cicatrised part beneath. Here, also, there is no 
serious constitutional or local disturbance. 

In other cases, where further causes of inflammation 
come into play — more especially in cases where the 
edges of the wound are not brought into accurate appo- 
sition—we have healing by granulation. Here, also, we 
have the primary inflammation as the result of the 
action of the knife, and the filling up of the wound 
with blood clot ; but at this point the process diverges 
from those just described. The blood clot and lymph 
very soon undergo liquefaction and disappear, leaving 
the cut surface exposed, and the inflammation in the 
latter continues to the further stage of destruction of 
the normal tissues which were exposed in the wound, 
and the formation of a layer of granulation tissue and 
subsequently of granulations. These granulations grad- 
ually grow aiid fill up the cavity of the wound, the 
deeper, that is to say the older layers, becoming 
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organised into fibrous tissue, which contracts and 
gradually draws together the edges, thus diminishing 
the size of the sore, even before the granulations have 
filled up the cavity or epithelium has begun to spread 
over the surface. When the granulations have more 
or less completely filled up the cavity, epithelium 
begins to grow over the surface, and, gradually, when 
the conditions are favourable, completely covers it. 
The superficial layers of the granulation tissue thus 
protected quickly lose their embryonic character and 
undergo organisation into fibrous tissue, which also con- 
tracts, thus reducing greatly the ultimate size of the scar. 
During this process of healing by granulation and 
suppuration, the patient is very often exposed to 
severe local and general troubles, especially during the 
period which, elapses before the wound is completely 
covered by granulations, that is to say, within the first 
four to six days, when he is more especially liable to 
the various forms of septic diseases. In the first 
instance, the temperature rises, and generally in the 
course of the first twenty -four to forty-eight hours 
reaches its highest point — about 103 to 104 degrees 
Fahrenheit. It then gradually falls, till, at the end of a 
week — that is to say, when the surface is completely 
covered with granulations — it has generally come back 
nearly to the normal This is the condition spoken of 
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as Traumatic Fever, and it is due to absorption of 
chemical products formed by bacteria of various 
kinds, more especially pyogenic bacteria, which are 
growing in the fluids contained in the wound and 
in the superficial layers of the tissue. When granu- 
lation has completely taken place, this absorption 
generally ceases, and hence the fall of the temperature. 
Where the wounds are very large, and contain a great 
quantity of decomposing blood, a large amount of 
chemical substances may be rapidly absorbed, producing 
the condition known as Septic Intoxication or Sapraemia, 
a condition in which the patient, after a preliminary 
rise of temperature, passes into a state of collapse, and 
may die. Further, during the early period, the initial 
temperature due to traumatic fever may not fall, or, 
having fallen to a certain extent, may again rise, and 
the condition of Septicaemia sets in, due probably to the 
penetration of pyogenic organisms into the body and 
possibly into the blood, and the poisoning of the blood 
with the products of their growth. Or again, even after 
the complete subsidence of the traumatic fever, the 
patient has a severe rigor accompanied by rapid rise of 
temperature and an equally rapid subsequent fall ; these 
rigors being repeated and the condition of Pyaemia 
developing. 
As regards the local troubles, and, in the first 
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mstance, as regards those which accompany the early 
formation of granulations, the edges of the wound 
become swollen, inflamed, and painful, and in a few days 
free suppuration is established from the surface. Fur- 
ther, various local septic diseases may take place, such 
as erysipelas, phagedaina, tetanus, &c. In fact, where 
the healing process is that of granulation and suppura- 
tion, the patient has to pass through a variety of risks 
depending essentially on the entrance of micro-organ- 
isms of various kinds into the wound. Various other 
local disadvantages result from this process of healing 
by granulation, such as the presence of unsightly scars ; 
great contraction of the wound pulling on the tissues 
around and causing marked deformity, as is seen in 
burns about the neck drawing down the lower lip, in 
burns about the axillae causing adhesion of the arm to 
the side, after sores in the vicinity of tendons or 
muscles, leading to contraction of these, and so on. 

From this short sketch of the healing process, it is 
evident that in all cases, wherever it is possible, one 
should strive to obtain healing by first intention or by 
blood clot, and to avoid the occurrence of granulation and 
suppuration. By doing so, the patient recovers in a 
few days, instead of after, it may be, many weeks, with- 
out having suffered any pain or constitutional dis- 
turbance, and without having run the risks which I 
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fever, the staphylococci being especially associated with 
septicsemia and the milder forms of pyaemia, and the 
streptococci being the cause of the acute forms of 
septicaemia and of the great majority of cases of 
pyaemia. Where a wound is freely open to the 
entrance of micro-organisms, these are not, however, 
the only ones which may grow in it. The early dis- 
appearance of the blood clot and the occurrence of 
traumatic fever and of septic intoxication are apparently 
also often associated with, and no doubt in part due to, 
the growth of ordinary saprophytic and putrefactive bac- 
teria in the fluids contained in the wound, and although 
these organisms cannot penetrate into or live in the 
Dody, their chemical products are often intensely 
poisonous and cause very serious effects. 

A he mode in which the pyogenic cocci produce sup- 
puration varies and depends essentially on their 
chemical action. In the first place, these cocci are 
powerful peptonising agents, and thus bring about 
the liquefaction of albuminous materials, and in this 
way we have the explanation of the rapid disappear- 
ance of the blood clot and lymph, and of the Uque- 
ac ion of the tissues forming the surface of the wound. 
"T er, these organisms during their growth produce 
su tances which are very irritating, and which, when 
app e in a concentrated form, as, for instance, in 
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the immediate vicinity of a colony of bacteria, lead to 
the peculiar form of death of the tissue which is 
termed Coagulation-necrosis; while in a more dilute 
solution, or at a greater distance from the colony, 
they set up all the phenomena of acute inflammation. 
What the chemical composition of these substances 
exactly is has not yet been satisfactorily determined, 
but it is stated that, among other materials which are 
found, we have, for example, ammonia, and one can 
readily understand how, if there is a constant produc- 
tion of ammonia in the tissues, a state of inflamma- 
tion is kept up and spreads co-extensive with the 
growth of the bacteria, while the peptonising action 
in the centre of the inflammatory area leads to lique- 
faction of the intercellular substance, and prevents 
the coagulation of the material effused from the blood 
vessels, and thus leads to the foimation of a fluid, 
namely, pus. These organisms also produce substances 
which, when absorbed into the general system, give rise 
to the phenomena of fever, these substances being no 
doubt similar to those formed by many other bacteria, 
and belonging to the group of albumoses. 

The different action of the staphylococci and the 
streptococci is no doubt partly dependent on the pro- 
ducts which they form, and partly also on their 
mechanical action. As regards their products, it may 
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be mentioned that the streptococci do not have such 
a powerful peptonising action as the staphylococci; 
this perhaps explaining the less rapid formation of 
pus as the result of their growth. The substances 
produced by them also seem to be more potent, both 
in their local and general action, locally leading to 
death of the tissue in their vicinity, and interfering 
with the exudation of leucocytes which would other- 
wise tend to bar their progress. It is possible also 
that the difference in action may depend to some 
extent on the fact that, for some reason or other, the 
streptococci have a special predilection for the lym- 
phatic vessels and lymph spaces of the tissues, along 
which they extend with great rapidity, while the staphy- 
lococci do not seem to have a preference for these 
parts, and very quickly become walled in by a layer 
of leucocytes. The mechanical action of the strepto- 
cocci may also have something to do with their more 
frequent association with pyaemia, for while the staphy- 
lococci when growing in the blood are most usually 
found either singly or in pairs or triplets, the strep- 
tococci tend to grow in long chains, which coil up, 
and entangling with them blood corpuscles, form 
emboli, which stick in various small vessels, more 
especially in the lungs, kidneys, &c., and lead to the 
occurrence of suppuration around. 
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It must be borne in mind, however, that it does 
not necessarily follow that because these organisms 
gain access to a wound, suppuration and the other con- 
sequences must necessarily occur ; on the contrary, we 
know that they must fidmost certainly have entered 
many wounds, which, nevertheless, heal by first inten- 
tion, though I cannot believe that, should they enter 
wounds where the conditions are not favourable for 
healing by first intention, they will permit the occur- 
rence of healing by blood clot. I should say that 
where these organisms have entered a wound only 
two forms of healing are possible, namely, healing by 
first intention, or healing by granulation and suppura- 
tion. From this we must infer that various conditions 
must come into play which favour or hinder the 
growth and action of these organisms. These con- 
ditions I have already pointed out in my book on 
Suppuration and Septic Disease, and I need not, there- 
fore, do more than refer to one or two of the chief 
points m this place. Perhaps the two most essential 
conditions which favour the growth and action of these 
organisms are, in the first place, the amount of injury 
which has been done to the tissues when the wound 
was made; and, in the second place, the number, 
virulence, and variety of the organisms which enter it 
in the first instance. The relation of pathogenic organ- 
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isms to the body is that of a fight between the tissues 
and the invading organisms, and the result of this 
fight will depend on the vigour of either of the com- 
batants. Where the tissues have been much bruised 
at the time of the operation or accident, their vitality 
will have been greatly diminished, and they will more 
readily succumb to the attack of the organisms than 
if the injury done to them had been limited to the 
microscopic layer caused by the action of the knifa 
This is a point of immense importance to bear in 
mind in operating on parts where the entrance of 
organisms cannot be avoided. Under such circum- 
stances the manipulations of the surgeon should be 
particularly gentle, so that the tissues which are 
exposed to the action of the organisms should be in 
as healthy a condition as possible. 

The second point which I mentioned with regard to 
the number of organisms which enter in the first 
instance is also of great importance, for, as the results 
of experiments which I published some years ago, it 
is evident that the effects of organisms depend to a 
very considerable extent on the numbers which enter 
the part in the first instance. Thus, in the case of 
rabbits, it was necessary to inject several millions of 
the staphylococcus pyogenes aureus into the tissues at 
one time in order to produce an abscess ; while some- 
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thing like ten times the number was necessary in 
order to produce a general and fatal infection of the 
animal And this same law holds good with regard 
to all the pathogenic bacteria which have as yet been 
tested, namely, that in animals not particularly suscep- 
tible to a disease, a small number of organisms may be 
introduced without doing any harm, a somewhat larger 
number will produce a local lesion, and a still larger 
number will be required in order to lead to a general 
infection. And this is no doubt the chief explanation 
of the comparatively good results which are obtained 
by many surgeons at the present day who do not 
employ means to absolutely exclude all organisms 
from the wounds. Although they do not act rigidly 
in this respect, they nevertheless cleanse the parts 
and the instruments, &c., to a considerable extent, and 
thus reduce the number of organisms which are left in 
the wound, and consequently diminish their subsequent 
effect. 

Among other conditions in connection with the action 
of these organisms may be mentioned their virulence, 
for they apparently vary in virulence at dififerent 
times, and the more virulent they are, the smaller the 
number which will be required to produce the effect. 
Further, the entrance of different kinds at the same 

time increases their action, because, even though some 
2 
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of those which enter the wound may not be pathogenic 
in the true sense — that is, able to penetrate into and 
live in the tissues — nevertheless, while growing in the 
fluids of the wound, they produce noxious substances 
which may interfere with the vitality of the surface, 
and, if absorbed, with the general vigour of the patient, 
and thus pave the way, so to speak, for the entrance 
and action of the true pathogenic bacteria. Here, 
again, we have an additional explanation of the 
value of simple cleanliness, in that not only is the 
number of organisms which enter a wound diminished, 
but, in all probability, the number of varieties is also 
less. 

The other local conditions which favour the entrance 
of these organisms may be generally summed up under 
the heading of those which produce a depreciation of 
the vitality of the part, such as mechanical injury, cold, 
the action of chemical substances such as carbolic 
acid, &c. Lastly, the local effect depends also to some 
extent on the anatomical character of the part which 
is the seat of injury. For example, where the peri- 
toneum is opened, organisms, unless in concentrated 
form and of considerable virulence, are apparently 
rapidly destroyed, — much more rapidly than where the 
subcutaneous or muscular tissues are the parts which 
are involved. On the other hand, the lymphatic spaces. 
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bursse, sheaths of tendons, &c., are regions in which 
these organisms apparently grow with great readiness, 
and produce violent effects. 

As to the mode in which the tissues act in repelling 
the attacks of these organisms, the favourite theory at 
the present time is that of phagocytosis — that is to say, 
it is assumed that the products of certain organisms 
have an attractive action on white blood corpuscles 
and plasma cells, thus explaining the rapid emigration 
of the leucocytes from the blood vessels, and the infil- 
tration of the tissues in the immediate vicinity of the 
organisms. It is then further held that these leuco- 
cytes or plasma cells, or the tissue cells themselves, 
rapidly take up the organisms into their interior by 
means of their amoeboid movements, and there digest 
and destroy them. Athough there are strong reasons 
for believing that in its essential features this theory is 
more or less correct, it is doubtful whether the mode of 
action is quite so simple as I have just mentioned, and 
there are grounds for thinking that, in some cases at 
any rate, the first action on the bacteria is a chemical 
one, and is due to the effect of anti-bacteric substances 
which are present in the serum of the blood and in 
the fluids effused during the inflammatory process, and 
that it is only when the organisms have been weakened 
by the action on them of these substances that the c 
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are able to take them up and complete their destruction. 
However that may be, it is certain that the tissues of 
the body when in a vigorous state have a great power 
o( destroying not only saprophytic, but also pathogenic 
organisms, provided the latter are not present in too 
large numbers. 

It will be evident from what has already been said 
that the essential condition which interferes with 
healing by first intention or by blood clot, and which 
leads to the various septic diseases, is the entrance of 
organisms, especially of the pyogenic cocci, into the 
wounds. I must therefore say a few additional words 
with regard to these organisms, more especially with 
regard to their source and the metliods by which their 
vitality and action may be interfered with. The chief 
source of the pyogenic organisms in the absence of a 
suppurating wound is the akin and mucous surfaces of 
the animal body. In former times, before the antiseptic 
era, it ia no dovdjt true that the infection of wounds 
chiefly followed as the result of the direct currying over 
of pus containing these organisms from one patient to 
another. The principles of cleanliness and disinfection 
were not at that time understood, and, consequently, 
instruments which liad been used in a case where sup- 
puration was present retained the infective material, 
and conveyed it to the next case in which they w 
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employed; and the same was the case with regard to 
the surgeons' and the nurses' hands, and the various 
applications to the wounds. At the present time, how- 
ever, even where strict asepsis is not carried out, such 
wholesale infection of wounds very rarely takes place, 
and, when a wound suppurates, the organisms are most 
usually derived from the skin of the patient in the 
vicinity of the wound, or from the fingers of the 
surgeon or of his assistants. A considerable number 
and variety of bacteria appear to inhabit the skin, 
especially in parts where moisture is present, — as in 
the axillae, perineum, &c., and there is perhaps no more 
certain source of bacteria than in the accumulations 
under the nails ; and among these bacteria, especially 
in parts where moisture is present, the various pyogenic 
organisms are not uncommonly found. In the mouth, 
and along the mucous canals, bacteria also grow in 
large numbers, and among them are organisms which 
are infective both in man and the lower animals, pro- 
vided they obtain the opportunity of entering the body. 
It is less frequent for the organisms to be derived from 
other sources, though, naturally, instruments which 
have been employed in dressing surgical cases, unless 
they are carefully cleansed, may communicate the 
infective material. Similarly, all dust contains bacteria^ 
and althous;h it is true that, as a rule, these bac^ 
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Iwlong to thfl cinss of saprophytes, and are generally 
Ixicilli, usually !n spore form, yet this is by no means 
ulways Lhi! cftse, more especially in hospitals where the 
cliiMt may contain recently dried particles of pus, scales 
of skill, Ac., in whicli pyogenic cocci may still remain 
alive, and which, themfore, coming in contact with the 
iiifltruiiiprits, hands, spnnges, &c., may lead to the infec- 
tion o( the wound. Of the older sui^cal dressings, 
water dressing, lint, charpie, and, above all, poultices 
were also a frequent source of infection. At the 
present time, however, the chief source of these 
organisms is, as I have said, the skin of the patient or 
the BiirgHon, and also, to some extent, the dust which 
Bottles on flurroiiiiding objects. 

While speaking of the growth of these organisms in 
wounds, it is of interest to mention one or two points 
with regard to culture media when grown outside the 
liody For example, it has been found in the case of 
many pathogenic bacteria that if grown in the presence 
of a large quantity of air or free oxygen, they multiply 
most luxuriantly, but do not produce anything like the 
amount of poisonous material which they do if air is 
excluded. It is further important to note that under 
such circumstances they gradually lose their infective 
properties, so that after a time they are unable to 
infect animals when introduced into the boily. The 
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degree of dilution of the nutrient material also affects 
their growth, and, as a matter of fact, where the 
amount of water present is much under 90 per 
cent, they grow with difficulty, and in more concen- 
trated solutions not at all. Hence, concentration of the 
material in which they are growing, hinders and 
ultimately arrests their development, whether this 
concentration be brought about by evaporation of 
water, or by the addition of substances such as sugar 
in large amount, as is done in the preservation of 
fruits. 

The most important point, however, which we have 
to consider with regard to the life history of these 
bacteria, is their relation to heat and to various 
chemical substances. Bacteria vary greatly in their 
relation to heat according to their stage of existence. 
If growing rapidly, and in the adult stage, they are 
readily destroyed at comparatively low temperatures 
but if they have passed into the spore form, they 
become the most resistant living bodies which are 
known in nature. Thus, spores of bacteria may be 
exposed to dry heat considerably above the boiling 
point of water for hours without losing their vitality ; 
while, on the other hand, the same bacteria if in the 
adult stage will be destroyed after a short exposure to 
dry heat of some twenty or thirty degrees above the 
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temperature of the body. Indeed, a thorough drying 
will, in a comparatively short time, even without the 
action of heat, lead to their death. The facta are 
similar with regard to the relation of bacteria and their 
spores to chemical anbstancea. Organiams which in the 
adult stage are readily killed by weak solutions of 
various chemical re-agents, resist the action of the same 
substances to an extraordinary ex tent if in the apore stage. 
Thus, the spores of anthrax may remain in a .5 per cent 
watery solution of carbolic acid for nearly twenty-four 
hours without losing their vitality ; while a few seconds' 
exposure to the same solution will suffice to destroy the 
'adult organisms. It is fortunate for surgery that the 
organiams which belong to the class of cocci do not form 
these resisting spores, and that it is these organisms 
with which we have mainly to deal. Were it otherwise, 
attempts to prevent infection of wounds would be almost 
hopeless. It is true that certain pathogenic oi^anismB 
which give rise to diseasGiB of wounds belong to the class 
of bacilli and are spore bearing, the chief of these being the 
tetanus and the tubercle bacilli; but these pathogenic 
bacilli are extremely rare in accidental complications of 
wounds unless directly carried from patients who are 
actually suffering from the disease, and their avoidance 
hardly enters into our calculations in operating through 
unbroken skin. On the other hand, the spores which 
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may and undoubtedly do often enter wounds, belong to 
the class of saprophytic bacteiia, and, unless under very 
special circumstances, are unable to develop in the 
wound or to cause any harm. The pyogenic cocci are, 
as I have said, very quickly destroyed (in a few seconds) 
by the action of a 5 per cent, solution of carbolic 
acid, and the same is true with even weaker solutions 
of this substance (such as 2\ per cent.), and of various 
other substances. Of the other antiseptic agents which 
are employed in surgery, the chief is bichloride of 
mercury, in a y^Vir ^^ win) watery solution, and these 
solutions seem to possess about the same rapidity of 
action as the solutions of carbolic acid already men- 
tioned. Many other substances have been introduced 
from time to time into the practice of surgery, but 
these two antiseptics still hold the chief placa 

It must also be noted that although these com- 
paratively strong solutions are required in order to kill 
these pyogenic organisms, the addition of a very small 
quantity to the nutrient substance will interfere with or 
completely inhibit their growth, and it is not, therefore, 
always necessaiy to employ materials of such concentra- 
tion as to cause the death of the organisms. An 
equally satisfactory eflfect may be produced provided 
that a quantity sufficient to prevent their growth is 
added to the material This last is a very important 
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point, because these substances, while they destroy 
bacteria, also exert an injurious, mainly irritating, 
effect on wounds, and are also poisonous to the body 
generally when absorbed in sufficient amount. Another 
point which is of interest, especially as regards carbolic 
acid, is that the addition of a small quantity to the 
nutrient material may diminish the virulence of the 
organisms, and this is one of the methods employed in 
attenuating anthrax bacilli. And this may be in part 
the explanation of the advantage sometimes obtained 
from the use of carbolic acid by surgeons who do not 
employ all the precautions necessary to exclude bacteria 
from wounds. 



In speaMng of the treatment of wounds, the reader 
will now understand that the treatment will vary 
according to the various circumstances of the case, and 
we must therefore discuss the treatment under these 
varying cireumstancea. In the first place, we have two 
great classes of wounds : — (i.) those which are made 
through previously unbroken skin, and which do not 
communicate with mucous surfaces; and (ii) those 
which are made through the mucous membrane, or 
which, if made through the skin, communicate with 
some mucous canaL This is an important distinction. 
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because, while, as we shall see, in the first class of cases 
it is comparatively easy to exclude micro-organisms, 
in the second class this is practically impossible, and 
treatment must be directed to minimise their action. 

The first class of wounds — namely, those made 
through the skin, may again be subdivided into (1) 
wounds that have been made by the surgeon through 
previously unbroken skin ; (2) those where the wound 
is quite recent, but has not been made by the surgeon ; 

(3) where the wound, also not made by the surgeon, 
has existed for some days, or where, in the case of a 
wound made by the surgeon, sepsis has followed ; and 

(4) wounds of still older date which have assumed the 
form of sinus or fistula. 

Of wounds made by the surgeon through previously 
unbroken skin, we have again two classes : — (a) those 
where the edges of the skin can be brought together ; 
and (6) those where the edges of the skin cannot be 
brought together. Wounds, whether recent or old, 
which have not been made by the surgeon, may again 
be divided into incised wounds, lacerated wounds, con- 
tused wounds, and burns. Of the old wounds which 
have passed into the condition of sinus, we have two 
classes : — one class where we have what may be termed 
a simple, non-specific sinus, which again may be either 
aseptic or septic ; and the other where the sinus con- 
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tains some specific new growth in ita wall ; I refevfl 
especiaDy to the presence ot the tubercular virus. Itrfl 
will he necessary, in considering the treatment, to refOT I 
to each of these kinds of wounds separately. 



Wounds made by the Sukgeon through PRBVioDeLY| 
DNBttOKBN Skin whbek the Edges op th»J 
Skin can be bkought together. 



In such wounds we must naturally aim at obta 
healing hy first intention, and in order to get this, i 
have to provide for rest of the part, for the absence offl 
any mechanical or chemical irritation, and above all ftarl 
the absence of pyogenic organisms ; in other words, in 1 
order to make certain of obtaining this result we must I 
treat the wound aseptically or antiseptically. I shall, i 
in the first instance, describe the various precautions-! 
which make up the Listerian method of treatment, and'J 
which I believe to be in practice far superior to the plai 
which has been employed on the Continent, moT$;l 
especially by German surgeons— namely, of attempt* 
ing rigid asepsis as opposed to the employment of ai 
septics. 

In the first place, as the skin is the most common si 
of these pyogenic organisms.it is ahsolutely essential that J 
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they should be thoroughly removed from it, and this 
can only be done by the application to it of suitable 
antiseptic substances ; and the substances which are 
chiefly employed for this purpose are either 1 to 20 
carbolic acid lotion, or a strong solution, 1 to 500 or 1 
to 1000, of corrosive sublimate. These bacteria growing 
on the skin inhabit especially the surface epithelium 
and the outside of the hairs, and penetrate to a slight 
extent into the sebaceous and hair follicles, and care 
must be taken that the antiseptic substances employed 
shall thoroughly impregnate and act on the bacteria 
contained in these parts. At first the method employed 
by Sir Joseph Lister for obtaining disinfection of the 
skin was the simple application to the part for a short 
time before the operation of a 5 per cent, watery solu- 
tion of carbolic acid, and he still adheres to this plan. 
The carbolic acid is certainly much more potent than 
strong corrosive sublimate, because the surface of the 
skin is covered with grease, and the carbolic acid having 
an especial affinity for oily substances, soaks into and im- 
pregnates these fatty materials, while, on the contrary, 
the sublimate solution does not appear to have any such 
efifect, and does not reach and act on the deeper parts. 
On the other hand, it has been asserted as the result of 
experiments that this solution of csrhnliA aoid is not 
efficient for the thorough d ind 
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this ia probably correct in certain regions, such as the 
axillic, where the sebaceous and hair follicles are \sx^, 
and where there is an excessive amount of fatty material, 
but it seems that a sufficiently lengthy application 
1 to 20 carbolic acid to the skin where there are 
large hairs or sebaceous follicles, may completely disin- 
fect it. It must be borne in mind that it is eompai 
tively easy to disinfect the surface of the skin, and that 
thus one may avoid introducing organisms at the time of 
the operation ; the difficulty is to get rid of the bacteria 
from the deeper parts (hair follicles and sebaceoi 
glands), and though as a rule these are innocent oi 
isms, and either do not get into the wound aubsequentl] 
or if they do, cause no harm, still it is best to take mi 
thorough measures, so as to get rid of them altogether. 
Abroad, the disinfection of the skin is a very elaboral 
process, means being taken to remove the fat in 
fii'st instance, most usually by washing with ether 
alcohol, to remove the sui'faee epithelium by the use 
the nail brush, and then to thoroughly saturate the 
with various antiseptic materials. In a recent pa] 
by Mr. Lockwood, it has been stated that the ordini 
methods of disinfection of the skin are quite ineffici 
Mr. Lockwood was not content with the ordinary 
of scraping portions of the epidermis from the 
of the skin after the use of the disinfecting agent^ 
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actually took pieces of the whole thickness of the skin 
and placed them in various cultivating fluids, and appar- 
ently, if his experiments are correct, even the use of 
very elaborate methods of disinfection failed to answer 
the purpose. I have very recently taken the trouble 
to repeat these experiments with totally different 
results. If only the experiment is done with all 
suitable bacteriological precautions, I have found that 
even Sir Joseph Lister's original simple method of 
applying the 5 per cent, solution of carbolic acid to the 
skin for half an hour before the operation, was, in a 
considerable number of cases, satisfactory on the skin 
of the trunk; and where a somewhat more elaborate 
method which I shall immediately describe, was 
employed, I see no reason to doubt that thorough 
disinfection of the skin may be relied on. It is quite 
evident that some error in the bacteriological methods 
has crept into Mr. Lockwood's experiments. 

The method which I now always employ for dis- 
infecting the skin is, in the first instance, to shave 
the part to be operated on and a large area aroimd, 
and then wash it thoroughly with soap and a mixture 
introduced by Sir Joseph Lister of 1 to 20 carbolic 
acid lotion containing a 500th part of corrosive 
sublimate in solution. Having washed away the 
greater part lof the graaae in the fixefc instance in this 
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manner, I then saturate the surface with turpentine, 
and after two or three minutes again wash thoroughly 
with Boap and strong mixture, employing a nail brush 
with the view of removing all the loose epithelium from 
the surface. This pertonnanee takes about five minutes, 
and is, as far as I can judge, both clinically and 
bacteriologically, thoroughly efficient; but in parts 
where disinfection is especially difficult, as iu the case 
of axillae, or where any error in the antiseptic manage- 
ment might lead to very serious consequences, as, for 
example, in operations on healthy joints, I generally 
have the prelimiuary washing with soap, strong mixture, 
the nail brush and turpentine carried out an hour or 
two before the operation, cloths soaked in the strong 
mixture being then applied and kept on till the time of 
the operation when the whole process ia again repeated- 
Thia repetition of the process ia also of advantage, 
because, while doing it, the surgeon at the same time 
disinfects his own hands, perhaps more thoroughly than 
he otherwise would. Hence I always do it myself just 
before the operation. 

Special care must be employed in the disinfection of 
the nails, all the folds about the nails must be 
thoroughly saturated with the solutions and scraped 
and all accumulated epidermis and dirt must be 
removed from beneath the edge of tlie naU. 
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All the instniments which come into contact with 
the wound must also be thoroughly disinfected, and 
this is generally q^uite satisfactorily accomphahed by 
immersing them for two or three hours before the 
operation in 1 to 20 carbolic acid solution. Some 
Burgeous, however, more especially abroad, are much 
more careful with the disinfection of the inetrumenta, 
and boil them for ten minutes or a quarter of an hour 
immediately before the operation. This is readily 
accomplished by placing them in a perforated tray, 
which is immersed in water containing a considerable 
quantity of salt or soda so as to raise the boiling point 
of the water. When boiled long enough the tray is 
lifted out of the water and allowed to cool under cover. 

For my own part, I beheve that except when the 
instruments have been used for some specially infective 
bacillary disease such as tetanus, this is an unnecessary 
precaution ; but, at the same time, it is certainly very 
convenient to have this vessel of water boiling during 
the operation, iu case any instrument which has not 
been previously prepared is required, or in case an 
instrument falls on the floor, on a blanket, &e. Such 
instrument can be immersed in the boihng water for a 
few minutes, and then be relied on aa being thoroughly 
aseptic. This can, however, be equally effectually, and 
much more rapidly doue by dipping the instrument in 
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imililuted carbolic acid for a few secooda, and then 
washing it in 1 to 20 carbolic acid before its usa 
Katurally, the method of boiliDg the instruments can 
only be employed in cases where the instrumenta are 
made entirely of metal. I do not myself as a rule boil 
ray inBtruments aa I see no advantage in it, nor do I 
think that the minute quantity of carbolic acid 
conveyed to the wound by them when disinfected by 
immersion in carbolic acid does any harm. 

The skin and instruments being in this way 
thoroughly prepared, precautions must be taken against 
any further infection of them during the course of the 
operation, and it may seem superfluous to point out 
that the hands must, of course, remain wet with the 
antiseptic solutions from the time that the disinfection 
has been carried out were it not that one often sees 
surgeons after disinfecting their hands wiping them dry 
on towels or blankets, or anything which is at hand, and 
thus infecting them again. In oi'der to prevent the 
accidental contamination of instruments, hands, and the 
skin of the patient, towels soaked in 1 to 20 carbolic 
acid, or in 1 to 2000 sublimate solution should be 
arranged around the wound, covering the blankets 
in the vicinity, so that any instruments or the 
hands shall only come in contact with this wet 
and disinfected basis. And further, 1 always like to 
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have at hand a basin containing 1 to 2000 corrosive 
sublimate solution, in which the hands and inHtru- 
ments ate frequently dipped during the course of the 
operation. 

During the progress of the operation also, I, from 
time to time, fill the wound with this same solution by 
squeezing a sponge into it. I do not think that this is 
absolutely necessary — at any rate until one comes to 
stitch up the wound — but, at the same time, it does no 
harm, is no trouble, and forms an additional precaution. 
I seldom employ actual irrigation for a wound, even 
while stitching up, with the exception of cases where 
healthy joints are opened, as, for example, in wiring a 
fractured patella, when I like to have a mote or less 
constant stream of warm 1 to 4000 or 1 to 6000 
sublimate solution running over the wound dm-ing the 
whole operation. 

As regards the sponges, it is becoming the fashion 
in some hospitals to discard the use of sponges alto- 
gether, and to employ in place of them pads of ab- 
sorbent wool which have been soaked in an antiseptic, 
but this is a plan for which I see no particular object, 
and which I consider to be dangerous. I have often 
Been nurses bring into the room a basinful of these dry 
pads of nou-antiseptie wool which have not been dis- 
■ infected, and then simply rinsing them in weak anti- 
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septic solution, squeeze and haod them to the surgeons. 
Such a plan must be a fruitful source of infection, and 
a further disadvantt^e seems to me to be that portions 
of wool are often left behind in the wound, which is 
especially dangerous if the wool has not been carefully 
disinfected. On the other hand, I see no objection 
whatever to the employment of sponges if proper care 
ia taken, and they are certainly far more efficient for 
the purpose for which they are required. "We may take 
it as an axiom that any substance which is thoroughly 
soaked in 1 to 20 carbolic acid watery solution for 
twenty-four or say forty-eight hours is absolutely dis- 
infected, and therefore one need not fear the conveyance 
of infective material by means of spoi^es if they are 
always kept in these solutions when not in use. As an 
extra precaution, I generally keep three sets of sponges, 
one which has only been used in cases of operation 
through unbroken skin, one which ia employed in septic 
cases, and one which is reserved for tubercular cases ; 
but I must candidly confess that I think that this is a 
refinement. After the operation, the sponges are 
thoroughly washed in the first instance in cold water, 
and then allowed to soak for some hours, then they are 
again washed in cold water, subsequently in warm 
water, and then with soap and water, with perhaps a 
Uttle soda in it. They are then placed in a jar eontaia- 
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ing fresh 1 to 20 carbolic acid solution, which must be 
renewed every two or three days — because the carbolic 
acid very quickly disappears from it — and they are 
afterwards kept in this solution. As a rule, a week 
elapses before they are again employed. When required 
for use, they are wrung out of the carbolic acid and 
washed in 1 to 2000 sublimate solution, and the sponges 
are then placed in a basin containing 1 to 2000 solution, 
which stands, or is held within reach of the surgeon or 
his assistant, who wrings them out whenever he requires 
them. The chief error which is commonly committed 
in the use of sponges is that the nurse wrings them out 
of the antiseptic solution, and places them in a dry basin, 
which very often has not been previously disinfected, 
perhaps she then does something else — makes the bed, 
or what not — and without disinfecting her hands, gives 
the dry sponge to the surgeon, not uncommonly wiping 
the sleeve of his coat in so doing. All these troubles 
are avoided if, as I have said, the sponges are not wrung 
out of the lotions by the nurses, but are kept at haiid 
in soak, and only wrung out immediately before use by 
the surgeon or his assistant. I ought to state that in 
the place of 1 to 2000 sublimate solution for the fingers, 
instruments, and sponges. Sir Joseph Lister has now 
returned to the employment of 1 to 40 carbolic lotion, 
but for my own part I prefer the sublimate solution, 
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more especially because it is less irritating to the hands 
and to the wound. 

As regards the arrest of ha;morrhage, I miiat confess 
that I do not pay such particular attention to it as I 
used to do, or as some surgeons do, because the oozing 
from the smaller vessels ia easily stopped by pressure 
which I usually employ as a substitute for a drainage 
tube. As a matter of fact, if, as the operation goes on, 
all the vessels which spout are clamped with pressure 
forceps, it will be found at the end of the operation that 
very few indeed of these vessels bleed ; and if the bleed- 
ing ia only a slight oozing, I generally content myself 
with torsion ; in fact, in any case, I generally twist the 
vessels before taking off the pressure of the forceps. 
The result ia that only two or three veins, and perhaps 
one or two of the larger arteries require ligature, and 
thus much time is saved where the wound is extensive 

As regards the nature of the ligature to be employed, 
I fail to see the objections to catgut which are advanced 
by many. Of course, it must be admitted that catgut 
prepared in the old manner in carbolic oil is very often, 
as it cornea from the instrument maker, a septic material, 
hut it is now a good many years since Sir Joseph Lister 
abandoned the employment of catgut prepared in this 
way, and adopted in place of it catgut prepared by 
sulphurous acid and chromic acid after t 
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described by him some years ago. This catgut, in 
the course of its preparation, is disinfected, and if 
it is kept in 1 to 20 carbolic acid for some days 
before use, it may be relied on as being thoroughly 
aseptic. The experiments which have been made, 
and which have thrown doubt on the asepticity of 
catgut, were made partly with catgut prepared by the 
oily solutions and partly with dry catgut obtained from 
the manufacturer, which of course must be covered with 
bacteria. But that is not the form under which catgut 
is or should be used. A few days* immersion in 1 to 20 
carbolic acid will remove any living bacteria, and it is 
the rule at the hospital that fresh catgut shall be put 
to soak in carbolic lotion for at least a week before it is 
required. 

Having completed the operation and arrested the 
haemorrhage, we next proceed to stitch up the wound, 
and here various procedures are adopted. At the 
present time, the tendency is to omit drainage of the 
wound as far as possible, and in order to avoid the 
formation of a cavity in the deeper part in which blood 
may collect, some surgeons devote much time and care 
to the insertion of deep stitches of catgut or tine silk, 
with the view of bringing the deeper part of the wound 
together. This may be necessary in some cases, where 
the sides of the wound are formed of more or less rigid 
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material, aa, for example, in the removal of an adenoma 
from the centre of the breast, and alao where muscular 
fibres have been divided which it ia desirable to unite 
again, but, aa a rule, I believe that the deeper parta of 
the wound can be brought into effectual apposition by 
means of presaure applied in the dressing, and therefore 
for my own part, in the great Diajority of cases, I limit 
the Btitches to the skin edgea. Where there has been 
no removal of skin, there ia no difficulty in bringing the 
edges accurately together withoiit any tension, and in 
Buch cases I generally use a stitch of fine silk applied 
aa a continuous suture, after the fashion of the button- 
hole stitch. 

Much has been written and aaid about the pre- 
paration of silk for uae as ligatures, or as deep and 
superficial stitches, and some surgeons take a great 
deal of trouble in the way of boihng and otherwise 
preparing their silk. Such measures are, to my mind, 
absolutely unnecessary. The Chinese twist, aa it comes 
fi'om the manufacturer, is almoat quite aseptic ; and all 
that is requisite, to ensure its aaepticity, is to keep it for 
a few days.in 1 to 20 carbolic acid solution. It is too 
often the case that a surgeon pays a great deal of attention 
to the boiling of his instruments and his ligatures, and 
forgets to properly disinfect the skin, or omits some other 
essential step during the performauce of the operation. 
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Of other substances which can be used for stitches, 
may be mentioned silver wire, which, I think, is only 
suitable for skin stitches, and not for employment sub- 
cutaneously, as is done by some in the treatment of 
hernia; horse-hair, which is also useful in the skin; 
silkworm-gut, which may be employed both sub- 
cutaneously and superficially; and catgut, especially 
for mucous surfaces. 

In cases where a considerable amount of skin has 
been removed, it is usually necessary to insert an 
additional set of stitches, perferably of thick silver wire, 
with the view of removing the tension on the edges of 
the wound. These have been termed, by Sir Joseph 
Lister, " stitches of relaxation," while those which are 
employed for uniting the edges of the wound are called 
"stitches of coaptation." Where the loss of skin has 
not been great, it is sufficient to put in a few 
stitches of thick silver wire at a little distance from 
the edge, and to tie the wire in the usual manner ; but 
if a large amount of skin has been taken away, it is 
well to employ the silver wire in the form described by 
Sir Joseph Lister as " button sutures " — that is to say, 
the needle carrying the silver wire is entered at a con- 
siderable distance from the edge of the wound and a 
largish flat piece of lead is attached to the end, the 
needle is then carried across the wound and passed 
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out at a corresponding distance from the edf^ on the 
opposite side, and to this end also a lead button is 
attached In the case of a lai^e wound, such as after 
renaoval of the breast, probably two pairs of these 
button stitches will be required, some half-dozen 
stitches of silver wire near the edge of the wound, 
and then a continuous silk suture from one end to 
the other. It must always be remembered that no 
stitch must be drawn tighter than ia required to 
secure the object of bringing the edges of the wound 
into contact. To pinch up the wound, in the way 
which one sometimes sees done, is to interfere with 
the circulation in the part, and to introduce an un- 
necessary element of irritation, which may lead to 
failure of union by first intention. 

In speaking of stitches, I may refer to the subject of 
buried stitches, employed with the view of preventing 
the appearance of stitch marks. In many wounds 
which have healed by first intention, the stitch marks 
are more evident than the line of incision itself ; and 
it is aouietimes a matter of great importance — especially 
on the face or neck in women — to dijninish the sear as 
far as possible, and there is nothing which conduces 
more to this end than the avoidance of stitch marks. 
This can be done by the uniting the deepest portions of 
the dermis by the finest catgut stitches, these stitches 
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not passing through the external surface of the skin at 
alL The edge of the incision is turned outwards, and, 
by means of a fine curved needle, preferably Hagedorn's, 
held firmly in a needle-holder, a stitch is passed through 
the very deepest part of the skin, and subsequently 
through a corresponding part on the opposite side. 
The number of stitches necessary to bring the edges of 
the wound together are, in the first instance, passed, 
and then they are tied, the knot being pushed into the 
fat beneath the skin. In this way the deeper parts of 
the dermis are brought into accurate apposition, and 
the superficial line of incision is readily united by strips 
of gauze fixed with collodion. A strip of gauze is fixed 
along the skin on one side of the wound by means of 
collodion, and, when this has thoroughly dried, the 
edges of the wound are pressed together, and the other 
end of the strip similarly attached to the opposite side. 
The stitches, if of finest catgut, give no trouble ; and 
when this dressing is removed, about a fortnight after 
the operation, the delicate line of incision is often barely 
visible. 

A very important question is that of drainage. In 
the former books which I wrote on antiseptic surgery, 
I laid very great stress on the thorough drainage of the 
wound, and at that time it was apparently a matter of 
great importanca The explanation of that was 



probably in the first place that the wound was much 
irritated during the progress of the operation by the 
carbolic acid which was constantly poured into it in 
the form of spray and lotions, and consequently an ex- 
cessive amount of effusion took place from the blood 
vessels and collected in the wonnd rendering an outlet 
necessary; and further, before the introduction of 
corrosive sublimate, and before the necessity for great 
thoroughness in the disinfection of the skin was re- 
cognized, there is no question that organisms did aome- 
timea enter wounds at the time of the operation or soon 
after, and if these wounds contained a quantity of serum, 
they might grow there and cause disturbance. For two 
reasons, then, drainage was formerly necessary to carry 
off the effused serum, namely, in the first place to pre- 
vent tension in the wonnd, and in the second place to 
remove the material in which saprophytic or other bac- 
teria might grow. Of late, the use of the spray and of 
carbolic acid aa an application to wounds has been 
given up, and we no longer have a large amount of 
serum poured out as was formerly the case ; the cor- 
rosive sublimate seema to answer equally well aa a dis- 
infectant, not irritating the wounds to anything like 
the same extent I In the second place much greater 
care ia taken in disinfecting the skin, and there is leas 
likelihood of organisms entering the wounds at the time 
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of the operation. In most ca-ses, if a moderate amount 
of pressure is applied, so as to keep the deep parts of 
the wound in contact, drainage is not necessary. In 
cases, however, where an operation has been conducted 
through unbroken skin, and where there is no reason 
for suspecting infection of the wound, and where pres- 
sure can be satisfactorily applied, drainage is unneces- 
sary. In some cases, however, pressure cannot be 
satisfactorily employed, and in such instances it is best 
to insert a drainage tube for a few days. Such cases 
are, for example, amputations, where pressure cannot of 
course be applied to the flaps ; excision of the breast in 
feeble and spare individuals, where the skin flaps are 
thin; after removal of half the thyroid gland, where 
pressure cannot be applied on account of interfering 
with the breathing ; where tumours are removed from 
the breast and where the rigid breast substance around 
prevents proper pressure ; in very fat people, and so on. 
But in the great majority of wounds, as I have said, 
drainage is not necessary; and in place of it I introduce 
into the middle of the dressing a sponge, or sponges, of 
sufficient size to press on the whole area of the wound. 
Where drainage tubes are employed, as in the cases 
cited, they need not be left in for more than two or 
three days, so as to allow any blood or serum which 
may have formed in the early period to escape 
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If the case is dressed in say three days, the drainage 
tube may be left ont and a permanent dressing 
applied. 

The next point is the sort of dressing which should 
be applied to the wound. The number of antiseptic 
materials in use at the present time is very considerable, 
and several of them are quite satisfactory. The one 
which I now always use is the gauze impregnated with 
the double cyanide of mercury and zinc, which was in- 
troduced some years ago by Sir Joseph Lister, For 
private work I keep this gauze in a jar containing 1 to 
4000 bichloride of mercury solution, and before use 
wring out the quantity required and place it in a 
sponge-bag which has been sponged with 1 to 20 
carbolic acid. It is apparently necessary to wring out 
the gauze thoroughly in some weak solution in order to 
get rid of the quantity of free bichloride of mercury 
which is apt to be present in it, and which, if applied 
to delicate akin, may lead to the formation of blisters. 
I believe that Sir Joseph Lister wrings bis gauze out of 
1 to 40 carbolic lotion, which, of courae, is equally 
efficient from an antiseptic point of view, but I have 
become very much impressed with the poisonous action 
of carbolic acid on young children, and therefore as the 
mercurial solution is equally satisfactory, and in case 
there should be any mistake, I use the 1 to 4000 or 1 
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to 6000 sublimate lotion. It is necessary, of course, to 
wet the gauze with an antiseptic lotion, before applying 
it to the wound, not only in order to get rid of the free 
bichloride of mercury, but also to disinfect it, because 
this gauze as it comes from the manufacturer and 
reaches the sui^eon's hands, after passing through the 
hands of various nurses, &c„ is covered with bacteria, 
and, if applied in the dry state to the wound as some 
surgeons do, for reasons which are not very evident, 
these bacteria may very readily be comimiiiicated to 
the wound and penetrate into it before any of the anti- 
septic contained in the gauae has been dissolved io the 
serum and been able to inhibit their growth. The 
wound having been stitched up, this gauze is thoroughly 
wrung out of weak lotion (1-40 carbolic, or 1-4000 sub- 
limate) and applied in a large quantity not only to the 
wound, but to a wide area around. One of the most 
common faults which is committed in applying an anti- 
septic dressing is that the surgeon is too economical, 
and limits his dressing to a very small area around the 
wound. The result is that unless it is very tightly 
bound on, the edge of the wound is apt to become ex- 
posed, or, indeed, the dressing may slip oft' it entirely, 
whiles if it keeps its place, the distance between the 
edge of the dressing and the wound is so short, that, as 
I showed years ago, if the dressing is left on for somt 
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days, bacteria will be able to grow protected by tbe 
Buperficial layers of epithelium and reach the wound, 
and may set up trouble. I tliink that too extensive a 
dresBing cannot be applied, though, o£ cjourse, there 
must be a certain limit to avoid unnecessary waste. 
Having placed a few layers oE gauze over the wound 
and the surrounding parts, large sponges, according as 
is necessai'y, are then thoroughly wrung out of the 
antiseptic solution and arranged over the region of the 
wound, of course, only in cases where no drainage tube 
is employed ; further layers of gauze are then placed 
outside the sponges, and over all a thick mass of salicy- 
lic wool, and then a bandage, put on with fairly firm 
pressure so as to bring the deeper parts of the wound 
in contact. The moiatiire in such a dressing very soon 
dries, and, in the course of a day or two, it becomes a 
dry dressing, which has certain advantages, in that it 
adheres firmly to the akin, and that the fluids being 
concentrated, bacteria cannot spread inwards. The 
object in employing the salicylic W09I is not so much to 
furnish an additional antiseptic layer aa to apply a 
material, which, while it permits evaporatiou, at the 
same time leads to the diffusion of the blood and serum 
over a considerable extent of the cyanide dressing. 
The salicylic wool is never really properly absorbent, 
and the consequence is that the discharges seldom soak 
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into the wool to any extent, but are diflfused through 
the gauze. As a matter of fact, however, where 
sponges are employed, the discharge from the wound 
is extremely slight, and seldom reaches the wool 
at alL 

Such a dressing is usually left undisturbed for about 
ten days, unless there is some reason for changing it, 
such as discomfort, fever, or a suspicion of the occur- 
rence of sepsis ; but in by far the great majority of 
cases, no interference is requisite for about ten days. 
The old rule that dressings required to be changed veiy 
shortly after discharge shows itself, is not now neces- 
sary. As a matter of fact, it is not uncommon with 
the dressings I have described, where no mackintosh 
is used, for blood to appear at the edge of the dressing 
within a few hours after the operation, but this blood 
very quickly dries up, and does not form a cultivating 
medium for the growth of bacteria in the same way as 
it might do if prevented from drying by a layer of 
mackintosh. And further, the double cyanide salt is 
present in the gauze in large amount, and while it is a 
powerful inhibitory agent against bacteric growth, it is 
only slightly soluble, and is not, therefore washed out 
by the first blood which passes through. In the groin, 
neck, and other parts where there is movement, it may 

be well to apply a piece of elastic webbing round the 
4 
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edges of the wound, and alao, where it is deep, over t 
8ponge. 

When the dressinga are changed at the end of ten ' 
days the wound is found to he soundly healed, the 
stitches are taken out, and a small piece of gauze or 
salicyHc wool ia fixed over the line of suture for a few 
days by means of collodion. In changing the dressing, 
the lotion which I usually employ ia 1 to 2000 
sublimate, unless in the case of wounds such as those 
in the axillse, hernia wounds, varicocele, &c., where it 
is well to wash the surrounding parts thoroughly with 
1 to 20 carbohc solution. I genei'ally iise, in order to 
wash the wound clean, a piece of the deeper layer of 
the salicylic wool which has just been removed, and 
which is, being the deeper layer, free from dust and 
aseptic. The region of the wound should be sur- 
rounded by a towel wrung out of an antiseptic solution 
in the same way as during the operation, There is an 
advantage in leaving the dressing undisturbed where 
drainage tubes are not employed, because, as I have 
said, the discharge from the wound very quickly dries 
up, and the dressing adheres firmly to the skin, and 
thus forma a kind of splint which keeps the part at 
rest If this dressing is removed too early, the wound 
IS very apt to be disturbed, and the union between the 
deep surfaces may even be torn asunder. As a rule. 
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there is no discomfort on the part of the patient which 
calls for interference, unless it may be that the bandage 
is tight, and this may of course be removed and a looser 
one applied after twenty-four or forty-eight hours 
without disturbing the dressings. 

Such is shortly a description of the treatment of an 
operation wound on the lines which have been laid 
down and developed by Sir Joseph Lister ; but I have 
already mentioned that in addition to the avoidance 
of sepsis, which is the chief point to be attended to, 
the part must be kept at rest and other causes of 
disturbance avoided. Tn cases where the wound has 
been made in the extremities, or over muscles which 
may be frequently called into action, it is well to 
place the part on a splint and fix it for some days. 
In cases where the wound is in the neck, as, for 
example, after the removal of tubercular glands, it is 
very important, not only in order t6 obtain a nice 
linear scar, but to get good adhesion of the deeper 
parts, that the neck should be kept completely at rest. 
This is usually quite satisfactorily done if a large mass 
of salicylic wool is applied outside the dressing and 
firmly fixed in its place ; but in very restless children 
it may be desirable to employ a splint somewhat after 
the pattern described by Mr. Treves, which rests on the 
shoulder, is fixed around the waist, and runs upwards 
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towards the head, and ends above in two prongs which 
grasp each aide of the head. In the case, for example, 
of excision of the breast with the axillary glands, it is 
ot importance to fix the arm to the side for some 
daj3, and this is done by means of a broad binder 
which surrounds the body, including the arm on then 
affected side, and passes beneath the axillae of then 
opposite side. 

Aa regards the avoidance of the irritation of the 
dressings, thia need hardly be taken into account 
where the wound is closely united and dressed in the 
manner in which I have described, because the blood 
which soaks the dressing lying over the line of J 
incision, quickly dries up and fixes the dressing aol 
that it does not rub, and if the bandage is sufficiently 1 
firmly applied, there will be no mechanical irritation of 
the wound from this cause. Where silver stitches are, 
however, apphed, it is sometimes desirable to interpose 
a layer of Lister's protective oiled silk between the 
dressing and the edge of the wound, not with the 
original idea of excluding the antiseptic, but in order 
to prevent the ends of the wire catching in the gauze, 
and 30 fretting and irritating the wound on any moTa* J 
ment of the patient. 

It need, of course, hardly be stated that the genera 
condition of the patient must be thoroughly attended 
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to during the treatment of the wound As a rule it is 
unnecessary, after the period of chloroform sickness has 
passed ofif, to restrict the patient's diet in any way 
For the first day or two the patient's appetite is usually 
bad, indeed for the first day he generally retains some 
effects of the chloroform, and during that time fluids 
beef-tea, and milk, are probably all that he cares to 
take ; but on the second or third day, light diet may be 
given — fish, chicken, and so forth, and after the third 
day he may be allowed to have his ordinary food. It 
is somewhat difficult to get rid, even yet, of the former 
tradition of keeping patients on low diet after an 
operation in the hope of diminishing or avoiding 
inflammation, and therefore it is well to mention this 
point specifically. It should also be stated that a laxative 
will be necessary after the operation, and should usually 
be administered on the second or third day. Of course, 
if there is any constitutional conditions present re- 
quiring special general treatment such as diabetes, 
albuminuria, it must be attended to. 

After the various points which I have described 
have been successfully carried out, the wound follows 
what may be termed a typical aseptic course. As 
regards the wound itself, the patient may, and very 
often does experience no pain at all after the opera- 
tion. Where, however, much tension has been employed 
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in bringing together the edges of the wound, and also 
in other cases, especially where sensitive parts have 
been operated on, or when the patient is himself 
hyper- sensitive, there may be some and even consider- 
able pain for the first few hours after waking from 
the anEBBtlietic, but this gradually and quickly dis- 
appears, 80 that after twenty-four houTB the pain is 
only evident on movement, and after thirty-six or 
forty-eight hours the part ia perfectly comfortable. 
The continuance or subsequent occurrence of pain in 
the wound would raise the suspicion that something 
was not quite right. 

If the wound Ls looked at during the early period, 
it will be found that the skin is of a perfectly natural 
colour, that there is no swelling or tenderness of the 
edges, that, in fact, it presents the same appearance 
as it did immediately after the stitches were inserted ; 
and even at a later period, when the dressing is finally 
removed, unless the stitches have been tight, there is 
no evidence of any irritation of the wound at alL 
In cases where the stitches have been ver)- tight, 
one or other of thom may be cutting its way through 
the skin to some slight extent, and around tliese there 
may be a slight blush of redness and a slight tenderness. 

The constitutional condition of the patient ia also 
practically undisturbed. For a few hours, and even 
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some cases for twenty-four or thirty-six hours, the 
patient is sick or feels uncomfortable as the result of 
the anaesthetic, but after the second or third day, 
especially after the bowels have, acted, the appetite 
returns, and the patient feels in his usual state of health. 
The temperature on the evening of the operation is 
usually either normal or slightly above it, or, if the 
operation has been a very severe one, may be sub- 
normal. Towards the end of the twenty-four hours, 
however, in cases of operations of any considerable 
extent, it rises it may be to from 100° to 101° Fahr., but 
it again rapidly falls, so that by the end of the second 
day it has generally returned again to normal, and 
there is no further variation unless some accidental 
disturbing cause comes into play. 

One word with regard to private practice. The 
Listerian method of treatment is quite readily carried 
out in private practice. In most cases a nurse will 
be in the house for some hours at any rate, very 
possibly the night before the operation, and she is 
instructed to wash the skin thoroughly with turpentine 
and the strong mixture and soap some two or three 
hours before the time of the operation ; or, if she is 
in the house to do this on the previous evening, 
leaving a cloth wet with 1 to 20 carbolic lotion, and 
covered with mackintosh over the part after it has 
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been washed, unless in the case of children. Ab < 
regards the lotions, it is not necessary to carry the 
lotions made up to the proper strength, one carries 
Home undiluted carhoHc acid and a number of com- 
pressed postiles of corrosive sublimate, and by meaiiB 
of these solutions of the required strength can be 
made in a few minutes. As to the disinfection of 
the iiiBtruiDonts I generally thoroughly scrub my in- J 
Btruuicnts with 1 to 20 carbolic acid before puttiogl 
them away after an operation. They are kept in «.| 
glass instrument press, which is from time to tin 
washed out with 1 to 20 carbolic acid, and which i 
almost entirely duat-tight. When required, therefore, 
in a hurry, ihey are in reality pure, and a compara- 
tively short immersion in 1 to 20 carbolic acid will 
ritmudy uuy ocuidental contamination which may occur 
after they are taken out of the glass press. If, how- 
iivcr, there is any reason to auspeet any particular 
fimtrurnent, it is certainly disinfected if plunged into 
l>lm niidihited carbolic acid which is carried by the 
tUliimm f(ir the purpose of making his solutions. The 
Kft^Nittpw (idcr an operation are washed aa before de- 
JWitwt, Mild kept in 1 to 20 carbolic acid. When 
W^fiftwl lllcy lire wrung out and carried in a sponge 
'M|(t tt^Mt ItM b«eu thoroughly rinsed in the same 
Vtn itrewiugs are also carried in pure spoi^ 
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bags. The catgut and silk are carried wound on reels, 
which are kept in 1 to 20 carbolic acid in a glass- 
stoppered bottle. Turpentine is obtainable practically 
in any house. In this way the treatment is carried out 
in private practice with the same certainty as in 
hospital^ and without any material trouble. 



I have already referred to methods which are em- 
ployed — more especially by certain German surgeons — 
in which the use of antiseptics are as far as possible 
avoided. Their methods are undoubtedly theoretically 
perfectly correct, and practically can be successfully 
carried out by a skilled bacteriologist, but the risks of 
error are so great — and from the absence of antiseptic 
solutions there is no possibility of correcting them — 
that an ordinary surgeon, who has not had a pro- 
longed bacteriological training, will find it a matter of 
the greatest difficulty, indeed, almost impossibility, to 
obtain results which are at all comparable with those 
which he would obtain were he to use the listerian 
method; and for this reason, although I shall, in a 
few words, mention the methods, I should strongly 
dissuade any one from attempting to employ them. 
To my mind they possess no practical advantage over 
that which I have just described, while, as I have 
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said, they are much more complicated, although, 
from a superficial point of view, apparently much 
more simple. This wiR be evident in the course of 
my description. 

In this method of treatment the greatest precautions 
are taken to disinfect the akin both of the patient and 
of the operator, it being thoroughly scrubbed with ether, 
permanganate of potash, oxalic acid, and a variety of 
Bubstances, much time and trouble being spent over it. 
Here the use of antiseptics ceases. After the thorough 
disinfection of the skin, the antiseptics are washed 
away, both from the hands of the surgeon and the skin 
of the patient, by sterilised water. The instruments 
are boiled and placed in sterilised water or sterilised 
salt solution ; the ligatures and stitches are boiled and 
also placed in sterilised water. As a substitute lor 
sponges, wool which Iiaa been sterilised by dry heat is 
usually employed, and the greatest care must be taken 
during the operation not only not to introduce any 
disinfectant into the wound, but also not to infect any 
of these sterilised materials. 

iNow it ia quite evident to any one who has attempted 
to make cultivations of bacteria that such a method 
of treatment must be carried out under extreme diffi- 
culties in an operating theatre, and, as a matter of fact, 
from the knowledge of these difficulties the precautions 



ASEPSIS. 59 

are in some places carried still further. Separate 
clothes are employed by the surgeon and his assistant, 
the air which enters the theatre is filtered, and indeed, 
in one or two institutions, they have gone the length of 
separating the auditorium from the area of operation 
by a wall of plate glass. In an ordinary theatre, with- 
out these precautions, it is practically impossible, to 
avoid infection of the hands, the instruments, the 
sponge pads, and so forth, with dust from the air, 
from surrounding objects, from the breath of the people 
around, &c., and this is still more likely to happen if 
the operator has not had enormous experience in bac- 
teriological work. I do not, of course, mean to say 
that sepsis must necessarily result from such infection, 
for, in my preliminary remarks, I have already referred 
to the various conditions which are necessary ; but, at 
the same time, sepsis must be constantly liable to occur. 
Even in cases where the operator and his assistant are 
enclosed in a glass case, the results are not com- 
mensurate with the trouble, for, after all, no better 
results can be obtained or desired than those got by 
the Listerian method of treatment, and there such extra- 
ordinary precautions are not necessary, because antiseptic 
lotions are constantly at hand to correct any fault of the 
operator, or any accidental infection ; and, after all, the 
irritation of the antiseptics — the avoidance of which is 
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the whole aim of this complex procedure — does not, as a | 
matter of fact, interfere with the progress of the wound. 

After the operation has been completed in the j 
manner described, the dressing employed is usiially J 
wool which has been sterilised in an oven by dry heat, ' 
and which is brought to the side of the operating table 
in unopened eases. Large masses of this wool are 
applied, and subsequently fixed on with bandages. I 
think it is quite unnecessary, after what I have said, to 
take up time and space in describing this method 
which, in my opinion, is really, as r^ards the great 
majority of operations, a aui^cal curiosity. No doubt 
in operations on the eye, asepsis, as contrasted with 
antisepsis, is the best treatment; but then, beyond 
proper disinfection of the instruments, there is usually 
no further trouble. 

Faildhe of Hbaling by Firbt Intention, althodgh 
THE Wounds bemam AsKPiia 



it 13 but seldom that healing by first intention fails 

where the causes of sepsis are excluded, and where the 

wound has been treated in the manner previously 

' ^^ the same time, it does occasionally happen 

rough accidental circumstances. Perhaps the most 



INTERFERENCE WITH HEALING. 6i 

frequent cause of failure of healing by first intention of 
the deeper part of the wound is accumulation of blood 
or serum in it, which distends the wound and separates 
the two cut surfaces. This is usually due to imperfect 
arrest of the haemorrhage at the time of the operation, 
use of too strong antiseptic solutions, or of unequally 
applied pressure afterwards. I have especially noticed 
it also in cases of wounds in very fat subjects, and in 
these persons I generally employ a drainage tube for 
two or three days. Although, however, the deeper 
parts of a wound may be in this way prevented from 
adhering, union by first intention usually occurs along 
the whole line of incision in the skin, and, where the 
accumulation is not great, it may become absorbed in a 
few days. As a rule, however, where it is evident that 
serum has accumulated at some part of the wound, 
time will be saved by gently separating the union of 
the skin in the vicinity by means of a pair of sinus 
forceps, introducing a small drainage tube into the 
cavity containing the accumulation, and leaving it in 
for a few days. 

Another cause which may interfere with satisfactory 
union by first intention is the presence of too tight 
stitches. Where there has been considerable tension 
employed in bringing the edges of the sldn together, 
the stitches may cut out and allow the edge of the 
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wound to gape before a Bufficiently strong union haa 
occurred. Indeed, during the process of cutting out of 
the stitches, there may he so much inflammation in 
the immediate vicinity as to prevent satisfactory union 
at that part. This condition ia hest avoided hy em- 
ploying a large number of ttiick stitches close together 
where the tension is greatest. In this way the pressure 
is distributed over a considerable area of the skin, the 
irritation Ciiused by the individual stitches is very much 
diminished, and there is not the same tendency for them 
to cut their way out. In connection with this point, 
also, it must be mentioned that in such cases one must 
not take out the stitches too early, that, where the 
tension is considerable as, for instance, in some cases of 
excision of the breast, the stitclies should be left in at 
the point where the removal of the skin haa been greatest 
for at least a fortnight, otherwise, aft-er they are taken 
out, the wound, which at the time was fairly firmly 
united, may give way and an open sore result. This is 
a matter upon which no definite rules can be laid down, 
hut it must be left to the judgment of the surgeon in 
the individual cases. 

Then again, where movement of the part is per- 
mitted, the edges of the wound become irritated and 
to some extent inflamed, and union by first intention 
may not occur. Where union fails in these cases, there 



OCCURRENCE OF SEPSIS. 63 

is usually no objection to putting in fresh stitches 
and bringing the edges of the skin together again ; 
if this is done, healing is often obtained at once, pro- 
vided the part is placed at rest. 

In other instances, though rarely, a cause of the non- 
union may be that the incision through the skin has 
been improperly made (usually obliquely), and that a 
narrow portion of the edge has sloughed ; or again, the 
cause is to be sought for in some constitutional con- 
dition of the patient. In old people union naturally 
does not occur so quickly or so soundly as in young 
individuals, and the same is the case where the patient 
is suffering from some grave constitutional disorder, 
such as diabetes or Bright's disease, or even only 
from extreme weakness. The treatment of these cases 
must of course involve the treatment of the local or 
constitutional cause. 

In none of the cases just alluded to does suppuration 
occur. 



Failurb op Union by first Intention dub to the 

OCCURRENCB OF SePSIS. 

By far the most frequent cause of failure of union 
by first intention is, however, the failure on the part 
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of the Burgeon to exclude the pyogenic organiBms 
Where we have to deal with unbroken skin at some 
distance from the raueoua eanala, such failure is practi- 
cally entirely due to imperfection in the methods 
employed by the surgeon, whether it be in his actual 
manipulations or in the aaepticity of the materials 
which he employs. In either case, the occurrence of 
suppuration under such circumstances is, as I have 
already indicated, the fault of the surgeon, and such 
failures are naturally diminished by practice in the 
employment of these methods, and are quite uncommon 
occurrences in the hands of those who have had a 
previous bacteriological training. 

In describing the Listerian method, I have here and 
there indicated errors which might occur, but the errors 
which are in reality committed are so numerous, and in 
some cases so extraordinary, that it ia quite impoasihle 
'or me to refer to them. When this septic condition 
occurs, we no longer have the typical aseptic conrBe 
previously described. The pain, instead of disappearing, 
increases after the first day, and assumes a throbbing, 
tense character, the edges of the wound become red and 
^ij and the whole wound becomes distended with 



exudation ; 
illing af 
assumes the type of traumatic fever formerly 



; at the same time, the temperature, instead 
•Dg after twentv-four or thirtv-six hours, goes up. 
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referred to. The patient, instead of being well after 
the effects of the anaesthetic have passed off, becomes 
ill with loss of appetite and other symptoms of fever, 
and in the course of two or three days, if the wound is 
opened up, pus will be found to be present in it. 

Where these symptoms occur, it is, of course, neces- 
sary to change the dressings in order to ascertain the 
condition of the wound, and if there is any suspicion 
that suppuration has taken place, the necessary stitches 
should be removed from the most dependent part of the 
wound which is then opened up, and a large sized 
drainage tube inserted. As a rule, it is not advisable to 
wash out the wound ; to do so is only to irritate and 
damage unnecessarily the inflammatory tissue, and 
possibly to precipitate, or at any rate to favour, the 
entrance of the organisms into the system. Provided 
there is a free exit for the pus, it is best not to squeeze 
or wash out, or in any way irritate the wound. It is 
well still to retain the antiseptic dressings previously 
described, but they must now be changed daily, till the 
amount of discharge diminishes. Where no general 
infection has or is about to take place, the temperature 
will fall and the other general and local conditions 
improve as soon as a free exit is provided for the dis- 
charge. In the course of a few days the suppuration 

will cease^ and the discharge become serous; and if 
5 
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everything goes on well, the drainage tuhe may be left 
out in from ten to fourteen daya Where, on the other 
hand, the temperature keepa up, and the other symp- 
toms continue, we must suspect either that there ia 
Bome recess in the wound from which the dischai^e has 
not beeai properly evacuated, or that some general infec- 
tion ia occurring. In either case, the wound must he 
thoroughly and completely opened up and cleansed, all 
recesses must he freely exposed, and, especially where 
there is no Bufficieut retention of discharge to account 
for the continuation of the general symptoms, it is well, 
with a sharp spoon, to remove the granulation tissue, so 
as to get rid of any organisms which may be penetrat- 
ing into the body. The wound should then he sponged 
over with undiluted, hquefled carbolic acid, and should 
be stuffed with cyauide gauze sprinkled with iodo- 
form, and, for a time at any rate, made to heal from 
the bottom, the stuffing being renewed daily. If aa 
the result of this procedure the temperature falls and 
the general disturbance subsides, one may, in a few days, 
discontinue the stuEQng, and after introducing a drainage 
tube, stitch up the wound again. 

Where the general symptoms, especially the occur- 
rence of rigors and sudden elevations of temperature, 
lead one to suspect pyemic infection, one should, on 
opening up the wound, carefully look for some throm- 



SEPTIC WOUNDS. 67 

bosis of veins, and if this is found, the main vein above 
the thrombosed area should be ligatured and divided 
in order to cut off the local source of infection from the 
general circulation. Where, however, the general symp- 
toms continue in spite of this energetic local treatment, 
one can only treat the patient on general principles, 
supporting his strength by stimulants, administering as 
nutritious a diet as he is able to digest, keeping down 
the temperature where it is excessively high by means 
of febrifuges, attending to the state of the excre- 
tions, &c. 

As regards local treatment under such conditions, it 
is probably best to go on with the stuffing of the wound 
with gauze saturated with iodoform; or where the 
wound is extensive, or contains sloughs, or where there 
is a diffuse cellulitis in its neighbourhood, it may be 
advisable to employ constant irrigation with the view of 
washing away the septic material as soon as it is formed. 
In carrying out irrigation of the wound, precautions 
must, of course, be taken against wetting the patient 
by making suitable arrangements of mackintoshes or 
tin vessels in the case of the extremities, &c. The 
fluids used should be tepid and mildly antiseptic. To 
employ strong antiseptic solutions is only to injure the 
granulation layer, and predispose it to the entrance of 
oi^anisms without doing any good; and fur^^ber, 
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patients in this septiciemie condition appear to absorb 
fluids very readily from the wound, and it poisonous 
antiseptics, such as carbolic acid, are employed for 
irrigation, the patient may suffer from general poison- 
ing as the result of their absorption. I believe that the 
best solutions for irrigation of wounds under these 
circumstances are either dilute sanitaa or dilute per- 
manganate of potash. The nozzle of the tube which 
carries the fluid to the wound should actually lie in it, 
and the fluid should not be allowed to drop on to the 
wound from a height, such dropping causing in a very 
short time severe pain. In order to prevent the skin 
from being sodden by the fluid, it should be carefully 
oiled; and, further, as the granulations are apt to 
become (edematous from long soaking with the fluid, it 
ia well from time to time, especially where improvement 
is taking place, to intermit the irrigation for a few 
hours, and to substitute for it the ordinary gauze 
dressinj^ 




HEALING BY BLOOD-CLOT. 69 



Wounds biadb by the Surgbon through previously 

UNBROKEN SkIN WHERE, HOWEVER, THE EDGES 

OF THE Wound cannot be brought together 

In these cases, also, our chief aim must be the 
exclusion of micro-organisms, and if this is successfully 
accomplished, and steps be taken to keep the part at 
absolute rest, and to prevent, as far as possible, the 
irritation of the dressings, healing will occur by blood- 
clot. Perhaps most commonly where the wound is 
large, healing goes on to a considerable extent by blood- 
clot, and then, as the result of the irritation of the sur- 
face, a small part in the centre may undergo a slight 
degree of granulation before healing occurs. Now, 
however, except in cases where a large cavity is left, as, 
for example, in cases where holes have been gouged in 
bones, one can usually hasten the healing process and 
obtain cicatrisation of the wound almost as rapidly as 
in healing by first intention, by the employment of 
Thiersch's method of skin grafting. Where skin 
grafting is not employed, the treatment is essentially 
the same as that described in speaking of wounds 
where the edges are brought together (page 46, et 
seq,), but special care must be taken, in the first 
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place, to thoroughly fix the part, 80 that the 
blood -clot shall not be torn or injured by move- 
ment ; and, in the second place, to prevent the 
iri'itation of the siirface of the blood-clot by the anti- 
septics employed, or by the materia! of the dressing 
itself. To carry out the first essential, the employment 
of splints in the ease of the extremities, or of firm 
bandaging where the trunk is the part which has been 
operated on, is requisite, as much of the wound as 
possible being of course stitched up. The exact plan 
must naturally depend on the site of the operation. The 
irritation of the dressing is avoided by interposing be- 
tween the gauze and the surface of the wound a piece of 
protective which has been in the first instance purified in 
1 to 20 carbolic lotion, and subsequently dipped in a weak 
solution of con'osive sublimate. This piece of protective 
must only be slightly larger than the wound, and must 
not reach at all near the edge of the dressing, othei'wise 
septic bacteria could spread in beneath it. The lotions 
employed in dressing the wound should also be as non- 
irritating as possible, and for this purpose I generally 
use 1 to 4000 bichloride solution, with which the wound 
is douched, or very gently sponged with a bit of salicylic 
wool as previously described. The surrounding skin, 
however, must be more thoroughly disinfected, either 
with 1 to 2000 bichloride solution, or better, with 
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1 to 40, or even 1 to 20 carbolic lotion, care being taken 
that these strong solutions do not run on to the surface 
of the blood-clot. The dressings should be changed as 
seldom as possible, in the first instance probably not for 
ten to fourteen days, and subsequently at intervals of 
eight to ten days. 

In some cases this healing by blood-clot does not take 
place satisfactorily because the cavity is deep and suffi- 
cient blood may not be effused to fill it up, or because 
the clot is not firm enough to remain permanently in 
the part. In such instances, one would not arrest the 
bleeding too carefully, and various materials have been 
employed with the view of entangling the blood and 
leading to its coagulation in the part. For instance, 
fragments of catgut, or loose, irregular coils of catgut, 
may be laid in the wound, and this will form a frame in 
which the clot is caught. In other cases, pieces of 
sponge which have been deprived of their siliceous 
materials and then made aseptic are laid in the 
wound ; or where a cavity has been made in the bone, 
portions of the healthy bone which may have been 
removed may be clipped into small fragments and 
replaced in the cavity. In cases where the blood-clot 
is not sufficiently satisfactory, a certain amount of 
granulation of the wound, or of the partially organised 
blood-clot will occur ; but if the wound has been kept 
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aseptic, there will be no suppuration. This formation 
oF granulations will not go on to auj material extent, 
and consequently the auleequent contraction o£ the 
wound or deformity from pulling on neighbouring parts 
will be comparatively slight. 

Thia proceEs of healing by blood-clot is, however, a 
slow one, depending on the amount of clot which has to 
become infiltrated with new cells and organised, and 
naturally, where there is not a deep cavity, it is much 
better to obtain immediate healing of the wound by 
means of Thiersch's skin-grafts. 

In the method of treatment by skin-grafts, after the 
bleeding from the surface of the wound has been com- 
pletely arrested, the whole surface is covered with 
layers of skin taken from other parts of the body. 
In Thiersch's method, after thorough purification and 
shaving of the skin, long strips, as long and broad as 
possible, and of about half the thickness of the true 
skin, are taken by means of a razor, and immediately 
transferred to the surface of the wound, on which they 
are carefully spread out with the epithelial surface 
uppermost. They are so arranged that each strip slightly 
overlaps its neighbour till the whole wound is covered, 
and at the mai^in the strip slightly overlaps the true 
skin. After the layers of skin have been applied, strips 
of protective, washed first in 1 to 20 carbolic acid, and 
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subsequently in 1 to 2000 sublimate, are placed over 
the wound so as to completely cover the grafts, and 
when placed first on the part, these pieces of protective 
are pressed firmly, so as to expel all blood or bubbles of 
air which may remain beneath the graft, and which 
might interfere with its proper adhesion to the cut 
surface. The ordinary gauze dressing is then applied 
outside the protective, and the dressing is not changed 
for a week or ten days, at the end of which time it will 
be found that the grafts are adhering all over, and that 
the wound has healed. Further details of the method 
of skin-grafting will be found under the treatment of 
ulcers. At first it was thought that these grafts would 
only adhere to a highly vascular surface, such as a 
granulating wound ; but experience has shown that 
they may be confidently applied to the freshly-cut 
surface of a wound, and although no doubt the adhesion 
is more certain and firmer in the first instance if a 
vascular tissue, such as muscle, is exposed, nevertheless, 
in the great majority of cases, unless perhaps in very 
fat individuals, adhesion to the fat exposed in the wound 
occurs perfectly satisfactorily. 



Where these wounds become septic, as a consequence 
of some error in the aseptic treatment, or in the dress- 
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\\i% the results, as regards the patient, are not usually of 
a very serious character — unless, indeed, the wound com- 
municates with a cavity in the bone, with the interior 
of ft joint, &c. In the latter cases, of course, very 
BPrious inflammation may follow in these parts; but 
where the wound simply involves the subcutaneous or 
muscular tissues, the disturbance is, aa a rule, com- 
paratively slight. The reason for thia is that the 
wound being widely open, the septic materials readily 
flow away into the dressing, and only a comparatively 
amall quantity becomes absorbed. Nevertheless, even 
here, if the wound is at all large, the temperature rises 
in the first instance, and a varying degree of traumatic 
fever occurs ; the surface and the edges of the wound 
also swell, and become red and paiuful, and in the 
course of two or three days the surface of the wound 
becomes covered with a layer of granulation tissue, and 
subsequently of granulations, and there is a profuse 
flow of pua from the part. The subsequent history of 
such a case, provided no general infection has occurred, 
18 simply that which T have already described ander 
the heading of "Healing by Granulation." 

_ ^ ^S^rda the treatment of such an accident, as soon 
aa It IS recognised that sepsis has probably occurred, or 
tw the rise of temperature and tenderness in 



the part leadi 



s one to suspect its occurrence, the dressing 
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should be removed, and if it is then evident that the 
aseptic treatment has failed, the surface of the wound 
should be thoroughly cleansed and all adhering portions 
of blood-clot taken away. As to the best method of 
dressing to employ under these circumstances, much 
will depend on the degree of constitutional disturbance. 
If there is much constitutional disturbance, it is well, 
in the first instance, to change the dressings frequently ; 
or, still better, to employ for a day or two continuous 
irrigation with a mild antiseptic solution, in the manner 
formerly described (page 67). In any case, till granula- 
tion is complete, and even afterwards, if the discharge is 
profuse the dressing should be changed twice a day. As 
regards the material to be employed for dressing, I 
think it is best, even although sepsis has occurred, to 
go on, in the first instance, till the wound has thoroughly 
granulated, with the ordinary cyanide gauze dressing. 
These dressings absorb the discharge very readily, and 
growth of bacteria is rapidly arrested in the discharge 
which soaks into them; while it is probable that a 
certain amount of the cyanide becomes dissolved in the 
liquids of the wound, and thus the amount of decom- 
position in the part is considerably diminished. There 
is a further advantage in going on with the dressings in 
that the organisms which may have entered the wound, 
in the first instance, may be comparatively harmless, 
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and. if the dressing is continued, others are kept out; 
while, on the other hand, if an ordinary water-dressing 
or a poultice were apphed in addition to the original 
organisms which entered, others, which might be very 
much more virulent, would gain access to the wound, and 
besides, it is not at all improbable that the organisms 
growing in a wound in which there is a small quantity 
of antiseptic material, may have their virulence very 
distinctly diminished. Indeed, admixture with carbolic 
acid is, as 1 have already mentioned, one of the methods 
which have been employed for depriving pathogenic 
organisms, such as anthrax, of their virulenca 

Where the suppuration is profuse, or where there is 
regular putrefaction of the discharge, iodoform is of con- 
siderable value. The use of iodoform as an antiseptic 
is a subject which has occupied much attention, and 
about which there are very different opinions, but as 
the result of much debate and many experiments, it 
seems to be pretty clearly established that iodoform 
is not an antiseptic in the ordinary acceptation of the 
term, that is to say. it does not kill bacteria, nor does 
it even interfere with their growth, in the first instance 
at any rate. But it also seems to be estabhshed that 
while iodoform does not kill or inhibit the growth of 
bacteria in the first instance, it r.evertheleas breaks up 
the products of the bacteria, and in doing so, is Itself 
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decomposed, iodine being liberated, and then a certain 
degree of inhibition of the bacteric growth occurs from 
the presence of the free iodine. Thus, while I cannot 
at all approve of iodoform as a dressing in wounds 
made by a sui'geon through unbroken skin, where the 
aim ought to be to exclude all bacteria from the wound, 
nevertheless, where a wound has once become septic, 
iodoform is often a very valuable aid in breaking up 
the products of the bacteria, and in subsequently inter- 
fering, to a certain extent, with their growth. I cannot 
but think that a good deal of the sepsis which occurs 
in wounds, and which is attributed to stitches, catgut, 
&c., is really in part due to the way in which these 
wounds are sprinkled with dry iodoform, and in which 
iodoform is trusted as an antiseptic after-dressing. As 
the iodoform has no antiseptic power, it follows that 
when it is kept in bottles exposed to dust, &c., it will 
contain living organisms, and when sprinkled on a 
wound from such bottles will convey these organisms 
to the wound, and this has actually occurred in many 
casea K iodoform is to be used in recent wounds, it 
itself must be disinfected, either by previous prolonged 
immersion in 1 to 20 carbolic acid, and subsequent 
drying under cover, or in some other way. 

When granulation has completely occurred, the heal- 
ing of the wound will take place more rapidly by the 
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substitution of mild antiseptic ointments in the place 
of the gauze dressings, for the gauze itself has a 
mechanical irritating effect on a wound, and is in 
reality an excellent means of promoting granulation 
where this process is sluggish. Among the ointments 
which may be employed in this way, perhaps the best 
is boracic ointment, but if uaed of the ordinary phar- 
macopceial strength it will not nnfrequently be found to 
be too irritating, and after a time to interfere with the 
healing of the wound, and therefore it is best, when 
cicatrisation has commenced, to dilute the boracic 
ointment to half or quarter strength; eucalyptus oint- 
ment, containing from 1 to 10 to 1 to 30 parts of oil 
of eucalyptus, ia also an excellent dressing, and appears 
to be specially useful in the case of bums. Where the 
granulations ai'e not cedematous, and where the iiae of 
ointments is not desirable, Sir Joseph Lister's original 
method of using boracic lint and protective answers 
extremely well ; the wound being washed with the 
antiseptic lotion, a piece of protective, dipped in an 
antiseptic, say 1 to 2000 bichloride, is placed over 
the wound, and outside that a much larger piece of 
boracic Unt, which overlaps it in all directions. This 
may be changed once or twice a day, according to the 
amount of discharge, and the degree of sepsis. 
As regards the lotions, it is useless to cm| 
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antiseptic solutions to the surface of the wound. They 
cannot by any possibility disinfect the wound, because 
the organisms are located in the recesses between the 
granulations and in the surface of the tissue itself, and 
their only effect will be to irritate the surface and 
weaken it, and thus aid the extension of the septic 
process. I believe that the best solution is 1 to 2000 
or even 1 to 4000 bichloride of mercury, but the skin 
around may of course be washed with 1 to 20 carbolic 
acid in order to disinfect the decomposing material. 

Where the wound is large, skin grafting may be 
employed as well, but the sore must previously be 
rendered aseptic. Such granulating surfaces can be 
rendered aseptic by sponging them over with undiluted 
carbolic acid, the skin around being thoroughly scrubbed 
with 1 to 20 carbolic lotion, a dressing soaked in 1 to 
2000 bichloride being subsequently employed. If this 
fails, disinfection will certainly be obtained by scraping 
away the surface layer of granulations, and then apply- 
ing the undiluted carbolic acid as just described. The 
application of Thiersch's grafts to these granulating 
surfaces will be more fully described under the heading 
of ulcers, but it consists essentially in the scraping away 
of the superficial layer of granulations before the appli- 
cation of the graft in order to get a smooth, vascular 
and aseptic surface on which to place the grafts. 
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Wounds through the Skin which have not been 
Infucted by the Suhgeon, but which aeb 
seen within the couese of a few h0uh3. 

The treatment of recent incised wounds which have 
not heen inflicted by the surgeon depends, of course, on 
the site and nature of the injuiy which has taken 
place, but in the first instance we may consider the 
treatment of an incised wound involving the soft parts 
alone. In the great majority of such cases when 
the wound waa inflicted organisms were introduced 
at the same time, and this is more especially the 
case where we have wounds, say of tlie scalp, where 
portions of the hair have been carried in, or of parts 
of the body covered by clothing, where portions of 
the c]t)thing may also have got in. Or, again, it may 
be that a wound which may fairly claim the name of an 
incised wound has been inflicted by a sharp stone or 
some other implement which is covered with earth or 
dust. In any case, we have to do with a wound which 
in all probability contains bacteria varying in number 
and in kind. In many eases, no doubt, where the 
wound has been inflicted by a knife, it will heal by first 
intention if the bleeding is arrested, the wound cleaned 
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out, and the edges kept together, but in many instances 
it is not wise to trust to the energy of the body in 
destroying the bacteria which may have entered, or to 
trust that these bacteria may be few in number, and 
therefore, with the view of carrying out the essential 
point in wound treatment, it is necessary to take stops 
to destroy the bacteria which may have entered. This 
is more especially the case where the wounds have been 
made by a stone, where earth is carried in, and whoro, 
as by no means uncommonly happens, the tetanus 
bacillus has been introduced. It is also very im- 
portant, when the wound is situated on hairy parts, 
such as the scalp, where scurf or portions of hair 
have entered, and will almost certainly lead to septic 
changes. 

In order to carry out the disinfection of the wound, 
it should be held freely open, or, if it is of the nature 
of a punctured wound, the skin incision sliould W, 
enlarged and then, being held freely open, the wound 
must be thoroughly washed out with a strong antiseptic 
solution, preferably 1 to 20 carbolic acid. Where much 
dirt or grease has entered, it becomes a matter of con- 
siderable difficulty to thoroughly disinfect the paT t, and 
in such cases it may be necessary, in addition to merely 
washing out the wound, to scrub away the earth or 

dirt by means of a nail brush. Of course, for such 
6 
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ti-eatment the patient must be under an anEesthetic. 
In cases where earth has entered, and where, therefore, 
there is very considenihle risk of tetanus for instance, it 
is, I believe, safest to sponge the surface of the wound, 
after getting away as much of the dirt aa possible by 
means of a nail brush, with undiluted carbolic acid. The 
undiluted carbolic acid does not produce visible sloughs, 
and does not materially retard the healing process, 
while anything less potent will not, with certainty, 
destroy the tetanus organism. Having disinfected the 
wound in one or other of these ways, parts of it may be 
stitched up where the line of incision is fairly clean cut, 
but a drainage tube must be inserted, partly because 
there will be a very considerable amount of effusion 
after the rough handling, and partly lest the attempt 
to disinfect the wound shall have failed and suppura- 
tion after all take place. Otherwise, the method of 
dressing is the same as described on page 46 
should aepsia occur, the treatment must follow the lini . 
described or. page 65 tt seq. I need only here repeat th«] 
objection which I have to washing out septic granu- 
lating wounds with antiseptic solutions, aa being a 
method which does not in any way interfere with th& 
vitality or growth of the organisms, while it injurea 
0e sm-face of the wound, and may be the very vu 
^f enabling bacteria to spread into the body. ~ 
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Where we have to do with lacerated or contused 
wounds, the principles of treatment are essentially the 
same, but here we must be still more careful in our dis- 
infection, because, in the first place, the wound is 
irregular, and it is very easy to overlook recesses in it ; 
and, in the second place, the vitality of the surface of 
the wound is much more interfered with, and, if 
organisms have entered it, they very readily grow and 
penetrate into the tissues. In these cases special care 
must be taken to scrub away all the dirt and septic 
material which may have got in, and I think in most 
instances, in the case of lacerated wounds, it is well to 
employ the undiluted carbolic acid. Of course, in 
these wounds, stitches cannot be used unless where 
large portions of skin are detached and where it is 
desired simply to hold them in position, and union by 
first intention naturally cannot be expected. Where 
the disinfection has been satisfactorily accomplished, 
these wounds fill up with blood clot, and the material 
in the cavity is composed of torn portions of tissue 
mixed with this blood clot, and the subsequent mode 
of healing of the wound, provided the precautions 
described under Healing by Blood-clot (page 70 et seq.) 
are carried out with regard to the avoidance of 
mechanical or chemical irritation, will be that of healing 
by blood clot. It thus not uncommonly happens that 
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portioiiE of tissue which, were the wound to become 
septic, would inevitably slough, remain undisturbed, 
and either become replaced by new tissue in the same 
manner as the blood clot is replaced, or may regain 
their vitality as skin grafts do. Where the attempt to 
render these wouuda aseptic fails, irrigation is probably 
the best method of treatment in the case of lacerated 
wounds if they are extensive, the method being carried 
out aa has already been described (page 67 d aeq.). \ 

The pecuUar danger of these wounds not made by 
the surgeon depends very much on the extent of the 
injury, and more especially on the seat of the injury, 
and I may say one or two words with regard to acci- 
dental wounds in reference to their situation. In the 
first place, compound fractures were the earliest wounds 
in the treatment of which antiseptic methods were 
employed, and, in Sir Joseph Lister's first experiments, 
the treatment was to fill these wounds with undiluted 
carbolic acid, which became mixed with the blood and 
formed a sort of paste, and in these cases great success 
was obtained. "Where we have to do with a compound 
fracture, it is very essential that no effort should be 
spared to secure the asepsis of the wound, and for that 
reason the patient should be anaesthetised and the part 
thoroughly exposed, the wound being enlarged as much 
us is necessary, I beUeve that in most instances of 
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compound fracture it is best to sponge the whole of the 
exposed surface of the tissues, both bone and soft 
tissues, with undiluted carbolic acid. This method is 
much more certain than the injection of the weaker 
solutions, and, as was shown by Sir Joseph Lister's 
earlier work, and as is now our experience, it does not 
complicate the subsequent healing of the wound, seeing 
that union by first intention is not aimed at. 

Where the injury is an extensive one, and where it 
may not be advisable to lay the part so thoroughly 
open as is requisite in order to sponge the whole surface 
with undiluted carbolic acid, one may thoroughly irri- 
gate the deeper parts of the wound with 1 to 20 
carbolic lotion, employing for this purpose a catheter, 
which is pushed up into all the rece >es of the wound, 
care being taken at the same time that there is free 
exit for the solution injected. But even in these cases 
I would certainly advise that the ends of the bones, at 
any rate, be sponged with the undiluted carbolic acid. 
Where this method of treatment is employed many 
limbs, which would otherwise be sacrificed, recover 
completely, and the rules which are found in text-books 
— especially in the older text-books — with regard to 
amputation after lacerated and contused wounds, 
especially with compound fractures, must be very much 
modified. Indeed, in cases of compound fracture, it is 
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practically never necessary to amputate primarily, 
unless, indeed, the limb is torn off, or unless the great 
veasela and nerves are so injured that the part beneath 
must die or be rendered absolutely tiaeless. As regards 
the destmetion of the skin, while formerly it was held 
that even although the bones and the nerves and the 
vessels were intact, if the skin of the extremity was 
very extensively destroyed, amputation was necessary, 
seeing that healing either would not occur or, if it did 
occur, would be accompanied by such deformity as to 
render the part useless, yet, at the present time, 
especially with the aid of skin grafting, even very 
extensive losses of skin need not necessitate immediate 
amputation. In such cases, after granulation has 
thoroughly taken place over the whole surface, the 
application of skin grafts by Thiersch's method will 
generally lead to a satisfactory result, and if it doea 
not, amputation can always be performed at a later 
period. 

Wounds penetrating the joints or the gi-eat cavities 
of the body are also less serious now than formerly if 
only they can be rendered aseptic As regards wounds 
into joints it is especially ueceaaary to be very thorough 
in the disinfection of the part, and when it is evident 
that the joint has been opened, the wound must be 
thoroughly laid open, and all recesses of the joints 
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cleansed with 1 to 20 carbolic solution, or even, if much 
dirt has been introduced, with undiluted carbolic acid. 
The freshly incised parts may then be stitched up, and 
draineige tubes introduced at various points so as to 
ensure free exit of the discharge. Once it is evident 
that the attempt at purification has succeeded, these 
tubes may be left out, and a more rapid healing of the 
wound obtained. In the case of joints where sepsis 
occurs in spite of the attempt at purification, it still 
does not become immediately necessary in most cases to 
amputate the part. The great point is to see that the 
drainage is very thorough, and if the symptoms are 
acute, probably irrigation with a mild antiseptic solu- 
tion is the best treatment in the first instance. 

The treatment of penetrating wounds of the abdomen 
will vary according to the injury inflicted on the con- 
tents, and also according to whether or not the viscera 
protrude through the wound. If the asepsis of the 
part cannot be very thoroughly carried out the wound 
itself should be held open and sponged, but I would not 
advise irrigation of the peritoneal cavity with any strong 
antiseptic solution. In the case of the peritoneum, 
as I have already remarked, sepsis is not so likely 
to occur as in the soft parts on account of the great 
power which the peritoneal cavity has of destroying the 
organisms which may enter it under certain conditiona 
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Of course, apart from the question of the actual 
treatment of the wound, it is now an axiom in surgery 
that if one has to do with a penetrating wound of the 
abdomen, the wound must be enlarged and the condi- 
tion of the viscera thoroughly explored, more especially 
with the view of ascertaining whether any of the intes- 
tinal coils have been injured, and should such injury be 
found, the treatment adapted to the case must be em- 
ployed, treatment which it would lead us too far in the 
present work to consider. Where the viscera protrude 
from the wound they may quite safely be thoroughly 
sponged with 1 to 2000 bichloride solution, or even 
with 1 to 40 carbolic acid, and having been thoroughly 
cleansed, should be returned to the abdominal cavity, 
provided no injury has been done to them. The qaes- 
tion whether the wound in the abdominal wall should 
be stitched up, or whether dramage should be provided 
for, is a difficult one, and will depend on the circum- 
stances of the case. Where there has been no injury to 
the intestinal walls, and where there is no reason to 
suppose that any gross particles of dirt have been intro- 
duced with the instruments, I think it ia best to stitch 
up the wound completely ; but where injury has been 
done to the intestinal wall, or where there ia a suspicion 
that portions of clothing for example have been carried 
in which have not been found, it may be best to leave a 
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drainage tube in the wound communicating with the 
peritoneal cavity for two or three days. These are 
points, however, which I do not propose to enter into. 

Wounds penetrating the thoracic cavity are much 
more difficult to treat. If the lungs protrude through 
the wound, as occasionally happens, the exposed part 
may be sponged and returned, the wound itself being 
thoroughly disinfected, and in some cases the external 
wound may be closed ; but where the wound is ragged 
and dirty, and especially where portions of clothing 
have been carried in, it is best to put in a drainage 
tube, and possibly to make a counter-opening at the 
lowest part of the cavity, because suppuration will 
almost certainly occur. The drainage tube should be 
covered with a piece of protective, as will be mentioned 
in speaking of empyema, so as to valve the opening in 
order that fresh air may not be introduced, and that 
the air which has already entered may be absorbed, and 
then if suppuration does not occur, these tubes can be 
removed in a few days, the wound will heal rapidly, 
and the lungs will again expand. 

In compound fractures of the skull it is almost 
always best to trephine at once instead of waiting for 
symptoms, because it is almost impossible thoroughly to 
disinfect the wound. The removal of the fractured 
surfaces of the bone does no harm, and enables one to 
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get rid of the septic material, while one may ^ain 
introduce chipa taken from the part of the bone away 
from the fractured edge, and thus more or less com- 
pletely fill up the space left by the trephining. Scalp 
woun<l8, apart from compound fractures, should never 
bo closely stitched up, but drainage should always be 
provided for a day or two, the wound being, of course, 
thoi'oiighly disinfected in the usual manner. 

I need not refer to wounds affecting other structures, 
NUdli ai leudouB and nerves, where, of coarse, the 
divided parts shoidd be at once brought together. 
What 1 huve already said will be sufficient as exem- 
lilir^iny thu method of treatment in different cases. 

Iti tho ease of burns, we must also see that the 
NUrfuce in um.'ptiu. Where the burn has gone on to the 
uxUnit rjf producing charring of the skin, the slough is, 
of iiiiumo, iu the first instance free from organisms, and 
Will If tliesurtaca of the slough is thoroughly washed 
with, aay 1 to 20 carbolic acid, and the ordinary 
uyaiilde yauzo drossiiig is applied, sepsis will be 
uvuiiliiil, ] lielievB the beat dressing for bums which 
huve lnd to Gomplets destruction of the skin is the 
dj'flnlda drdMHing, used after purification of the part 
wHh uarhulio ncitl Where the burn has only gone to 
llie aeconti or third degree, then, apparently, antiyeptic 
oiiitiiitmta of various kinds are the beat, and perhaps 
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the most suitable is the eucalyptus ointment, which, 
in the first instance, should be employed of the full 
pharmacopoeial strength, namely, 1 to 5, and can be 
subsequently diluted if necessary. It will be found 
that in the case of burns treated antiseptically, only a 
comparatively small portion of the dead skin may 
separate, the rest acting like the blood clot as a mould 
into which cells penetrate, and which becomes covered 
with epithelium spreading from the adjacent surface. 
Where, however, large portions of slough have separated 
and a granulating surface is left, skin grafting should be 
employed at an early period, because otherwise the 
very greatest deformities are produced, apparently 
greater after bums than after simple lacerated wounds. 
This is probably due to the slower healing of the part, 
and to the excessive production of granulations, leading 
to excessive subsequent contraction. 



Wounds which have not been made by the Surgeon, 

AND IN WHICH SEVERAL DaYS AT LEAST HAVE 
ELAPSED FROM THE TIME OF THEIR INFLICTION. 

We may divide wounds of this class into ordinary, 
open, granulating wounds, or still older wounds, 
which present the form of sinus or fistula. These 
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open wounds are practically to all intents and purposes 
to be treated in the manner described under ulcers, 
and unless extensive, or invnlving some important 
structure, or on the 1^ or foot, they generally heal 
fairly readily. Where it is important to obtain imme- 
diate asepsis of the part, as, for instance, in the case of 
wounds in the palm of Uie hand close to or involving 
the tendon sheaths, couipouud fracture, &c., the only 
certain method of disinfection is to scrape away the 
granulation tissue from the surface of the wound, and, 
when the bleeding has come to a standstill, sponge it 
over with undiluted carbolic acid. Sir Joseph Lister 
ntten employs for this purpose a strong solution of 
chloride of zinc, 40 grains to the ounce of water, but I 
do not think that this is at all so effectual as the method 
which I have mentioned. Wbere it is undesirable to 
luliiiiiiiBter an anresthetic for the purpose, disinfection 
may he obtained by stuffing the wound with lint or 
yiiUKc Kiiakfd in strong carbolic oil, 1 to 5. This 
liltillliitt ix changed night and morning, the surrounding 
Hkiti hulng washed with 1 to 20 carbolic acid solution. 
'I'hii wound will very soon assume a healthy appear- 
ftlicu and liifio its foul character, and then a less irritat- 
Iliti dritBdliig in employed. In cases where complete and 
uai'Iy dlttliifticUuu is not so essential, probably the use 
uX iiiduCui'iu \» a rnui'c suitable method of treatment, and 
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where the wounds are superficial, the employment of 
weak boracic or eucalyptus ointment with boracic lint 
outside, answers very well. 

Sinuses may be of two kinds — (a) simple sinuses, 
in which there is no specific virus present; and (h) 
those depending on a special virus, which, in the great 
majority of cases, is of a tubercular nature. 

As regards simple sinus, various things may tend to 
interfere with the complete healing of the wound ; for 
example, movement of the part. Where the wound has 
penetrated among muscles, the continued action of these 
muscles may interfere with the complete closure of the 
wound. Again, early contraction of the external orifice 
may lead to continued accumulation of fluid in the 
deeper part, which distends the wound, sets up irrita- 
tion, and prevents its closure for a long time. This is, 
of course, especially the case where suppuration is 
taking place, and in such instances it will often be 
found that rapid heaUng will occur if the external 
wound is freely opened and proper drainage established. 
Then, again, a simple sinus will not heal on account of 
some foreign body being present, such as a piece of dead 
bone, a piece of sponge, septic ligature, &c., and till this 
foreign body has been removed either by nature or by 
the surgeon, healing will not occur. The treatment, of 
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course, in such instances dependa in the first place on 
the cause which leads to the continuance of the einus ; 
for example, putting the part at absolute rest, so as to 
stop the raovement of the muscles ; free dilatation of 
the canal and proper drainage, where imperfect evacua- 
tion of discharge is the cause ; removal of foreign hodies, 
&c. I do not think that it is advisahle to inject these 
sinuses as is so frequently done, for the reason which I 
have previously mentioned as contra -indicating injec- 
tions into wounds. As regards the dressing to be 
applied to the orifice of the sinus in these cases, if the 
wound is aseptic, of course the ordinary gauze dressing 
should be used ; where the wound is septic, this is pro- 
bably an unnecessary expense, and the various oint- 
ments, especially the strong boracic ointment, with 
boracic lint outside, will form a perfectly satisfactoiy 



In other cases, the cause of the continuance of the 
sinus is the presence of some specific disease, more 
especially the presence of tubercular disease of the wall. 
In such cases the whole track of the sinus is composed 
of tubercular material which undergoes caseation, and 
has only a very slight tendency to heal The treatment 
of a tubercular sinus will depend entirely on the condi- 
tion of the patient. Very often these tubercular sinuses 
lead to foci of tubercular disease in bones, joints, glands, 
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&c., and the healing of the sinus is prevented not only 
by the tubercular condition of its walls, but also by the 
disease which is going on at the deeper part. The treat- 
ment of these sinuses consists essentially in complete 
removal of all the tubercular material ; that is to say, 
the sinus itself should be cut out where that is anatomi- 
cally possible, and the part from which it takes its 
origin, as, for example, carious bone or caseating glands, 
should also be removed. If that is done, a clean cut 
surface is left behind which readily heals. Where it is 
not possible to excise the sinus along with the bone or 
gland disease, if any, which may be present, the next 
best thing to do is to lay it as freely open as possible, 
and with a sharp spoon to scrape away the lining mem- 
brane and all disease which can be reached, and then, 
instead of introducing a drainage tube and dressing the 
external wound as was formerly done, it is, I believe, 
best to leave the wound open, and stuff it with gauze 
which has been dusted with iodoform. Where the 
wound is septic, or where it is known that tubercular 
material is left behind, it is, I think, advisable, as soon 
as the bleeding has stopped, to sponge the interior with 
undiluted carbolic acid. This method of stuffing the 
wound with iodoformed gauze seems to act very much 
better than any other plan short of complete removal 
of the tubercular disease. The gauze is mechanically 
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irritating, mtd leaila to more iir less luxuriant growth of 
granulations, while the iodoform may possibly have 
some anti-tubercular action. It has been supposed that 
io*loform acts better where oxygen is not present, and 
that, when injected into tubercular abscesses, it has a 
definite anti-bacteric action which is much favoured by 
the fact that it is in a closed cavity ; and the reason, 
therefore, that it has been so much advocated for the 
stuffing of wounds of this kind is that it is assumed that, 
in the deeper part of the wound so stuffed, oxygen will 
be absent and the iodoform may thus exert its action. 
However this may be, I am quite satisGed that the 
results obtained by stuffing in this way are very 
much superior to those obtained by injecting iodoform 
and glycerine into these wounds, as I used formerly 
to do. 

Fistula, as I have said, is a condition where there is 
an opening in the skin and an opening in the raucous 
membrane with a canal between them. It occurs in 
various parts of the body, especially around the orifices 
of the mucous canals. Thus we have salivary fistula 
where there is an external opening into a salivary duct, 
this duct leading again into the mouth ; intestinal 
fistuhe, where there is a communication between the 
intestinal canal and the surface of the skin, resulting 
from disease or injury, as after gangrenous hernia, 
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colotomy, &c. ; anal fistulae, where an abscess forms 
under the mucous membrane of the rectum, and finds 
its way into the ischio-rectal fossa, opening both 
externally and internally ; perineal fistulae, where there 
is a communication between the urethra and the 
perineum ; congenital fistulae in the neck, which are 
the remains of the branchial clefts, or in connection with 
the intestine, the result of a congenital malformation, &c. 
The chief reason why these fistulae do not heal is the 
constant passage of saliva, faeces, urine, &c., through 
them, and, in addition, in the case of congenital fistulae, 
the fact that the whole canal is lined with epithelium. 
The treatment of the various fistulae can hardly be 
considered here, depending as it does on various local 
conditions which would require full consideration ; but 
the treatment consists essentially in preventing the 
flow of foreign materials along the track, and bringing 
the surface of the fistula into a healthy condition. In 
the case of salivary fistula a more direct opening is 
made into the mouth for the saliva, and the external 
opening pared and stitched up. Similarly, in the case 
of intestinal fistulae means are taken to make it more 
easy for the faecal matter to pass along the intestinal 
tract than to make its way out through the fistulous 
opening. Thus, where faecal fistulae has resulted from 
gangrene after strangulated hernia, the contents of the 
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upper part of the bowel cannot find their way into the 
lower part, on account of the spur of the mucous 
membrane which valves the orifice and the lower part 
of the canal, and steps must be taken to remove this 
obstruction, either on the principle of Dupuytren's 
enterotome, or by resection of the ends of the bowel 
and immediate union. In the case of an anal fistula 
the only satisfactory method is to lay it freely open, 
scrape or cut away the wall of the fistula, especially if 
it ia tubercular, and then stuff the wound for some days, 
and make it heal from the bottom. In the case of 
perineal fistula, by curing the stricture one often gets 
healing of the fistula without further treatment. 
Where we have to do with congenital fistulse nothing 
short of complete removal of the whole track by dis- 
section will effect a cure ; attempts at destroying 
the mucous lining of the canal by scraping or caustics 
usually fail, probably because islets of epithelium are 
left behind. 
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Wounds which involve not only thb Skin, but 

ALSO THE Mucous MEMBRANE, OR IN WHICH 

Septic Cavities which cannot be Disinfected 
ABB Opened Up. 

In these cases, strict asepsis cannot be obtained, 
because in the case of a wound, say in the mouth, it is 
impossible to exchide the bacteria which are everywhere 
present in the fluids, and therefore the problem in such 
instances is not to exclude bacteria from the wounds, 
but to diminish their action in every way possible. In 
the first place, the vitality of the tissues must be 
interfered with to as slight a degree as possible during 
the operation, the manipulations being gentle, and 
pinching and rough treatment of the wound being 
avoided. Further, wherever it can be managed, union 
by first intention should be aimed at, and in order to 
obteiin that the bleeding must be very thoroughly 
arrested, care must be taken that no foreign material 
whatever is left between the edges, and care must also 
be taken that the whole cut surface of the wound, and 
not merely the mucous suiface, is in accurate and close 
apposition. 

In bringing these wounds together stitches must be 
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employed which are not themselves porous, and will , 
not therefore form a nidus for the growth of bacteria. 
Silk is consequently out of the question. Probably the 
best stitches, where they are strong enough, are those 
of horse hair, which, hke silver wire or silkworm-gut, 
does not become soaked with fluids, and which, there- 
fore, does not, like silk, become a putrid foreign body. 
Where stronger material is required, silkworm-gut in 
"lost cases will answer all purposes, and it is less rigid 
find consequently less disagi-eeable to the patient than 
silver wire. 

■No dressing ia of course possible in these cases, but 
"^quent washing of the surface with antiseptic solutions 
should be carried out For ejcaraple, in operations about 
the mouth, it ia well to provide the patient with a 
l^iiintity of some weak antiseptic solution, such as 
sanitas or weak Condy's fluid, and to instruct him to 
nnse out his mouth — or to gai^le, if the incision is far 
back — at repeated intervals. 

In cases where the edges of the wound cannot be 
brought together, and where, therefore, healing must 
take place by granulation, it is of great importance to 
avoid, if possible, septic decomposition of the surface of 
the wound during the flrst two or three days. After 
that time there is usually such a marked invasion of 
cells in the deeper part of the wound, that bacteria find 
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considerable difficulty in entering; indeed, the chief 
bacteria which are able to penetrate under such circum- 
stances are either the streptococci, giving rise to 
creeping, diffuse cellulitis, or such organisms as the 
diphtheritic bacilli, which settle on the wound and 
grow in the superficial tissues. For this purpose Sir 
Joseph Lister has, for many years, employed a solution 
of chloride of zinc, 40 grains to the ounce, and he 
regards it as, so to speak, pickling the surface of the 
wound for a day or two after it has been made. It is 
certainly a fact that after a thorough application of 
chloride of zinc to a cut surface exposed to the elements 
of putrefaction, decomposition does not apparently 
occur so early as where the wound is abandoned to 
nature, and therefore this method is one which may be 
strongly recommended. In some cases I have employed 
instead undiluted carbolic acid, and I think that with 
it the results are probably equally good, while the after- 
pain is distinctly less. It is especially in these cases 
that iodoform is of value, and it is well after having 
sponged the cut surface with chloride of zinc or 
undiluted carbolic acid, to powder it thoroughly with 
iodoform crystals, and to repeat the application once or 
twice daily as these crystals are washed away by the 
discharge. Once the wound is granulating, mild anti- 
septic washes are in most cases all that is necessary ; 
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An ulcer may, in the first instance, be roughly defined 
as any breach of the surface of the skin or mucous 
membrane which does not heaL This definition 
includes not merely ulcers proper — that is to say, 
an inflammatory process — but also ulcerative processes 
occurring in tumours. True ulceration is an inflam- 
matory process, and a more accurate definition of an 
ulcer is an extending loss of substance in the skin or 
mucous membrane in a part which has been previously 
the seat of inflammatory changes which have gone on 
to granulation, this continued loss of substance being 
due not to death of visible pieces of tissue, but to 
degeneration of the cells or death of microscopic 
portions of tissue, — what is spoken of as molecular 
death. 

Of ulcers proper we have two great classes: — (i) 
those which are not due to any specific virus, but which 
are caused by various local troubles, such as alterations 
in the circulation or innervation of the part, which I 
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shall iniDiediately allude to. This class may be spoken 
of as the chronic non-infective ulcer. There is, how- 
ever, a second large group of ulcere, where a specific 
virus is at the root of the ulcerative process, by far the 
largest number of these ulcers being tlie result of 
syphilitic or tuberculous disease. In these cases there 
is, preceding the ulcerative process, a formation of new 
tissue which has a special tendency to degeneration, 
either syphilitic gummatous tissue or tubercles which 
undergo caseation, and the ulcerative process ia the 
result of the degenerative changes which take place 
in this new tiflsue* 
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Before proceeding to the consideration of the treat- 
ment of these ulcers, we must, in the first instance, make 
ourselves familiar with the various causes which lead to 
the ulcerative process. These causes are mamly local, 
and among the cliief of them are those which tend to 
interfere with the normal circulation of blood in the 
part. For example, in the dependent position of the 
part there is a certain difficulty to the return of blood 
and consequently an imperfect nutrition in the infiatued 
tissues, and hence it ia that the gieat majority 
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ulcers affect the lower extremity, even when no disease 
of blood vessels interferes with the circulation. A 
patient who has a granulating wound on the leg is very 
apt to become the subject of an ulcerative process if he 
continues to stand, or walk about much on the leg or 
even to hang it down. 

Perhaps one of the most frequent causes of these 
ulcers is the presence of varicose veins, more especially 
where the veins which are varicose are the small vessels 
in the skin. Under such circumstances there is a very 
marked obstacle to the return of the blood, and con- 
sequently great stagnation of blood in the part. Then 
again, the presence of atheroma of the arteries will act 
similarly in that there will be a smaller quantity of 
blood brought to the part ; and if, in addition to the 
presence of this disease of the arteries, the dependent 
position is superadded, the ulcerative process may go 
on rapidly. Where the inflammatory process has led 
to a considerable amount of exudation into the tissues 
around, this exudation presses on the blood vessels lead- 
ing to the surface of the sore, and interferes with the 
supply or the return of blood in the part. This is more 
especially the case where the sore is situated over loose 
connective tissue, the meshes of which very readily 
become distended with lymph, and which is but sparely 
supplied with blood vessels. 
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In adilition to these causes depending on defects in 
the circulation, ulceration is greatly favoured by a weak 
condition of the tissues, more especially aa the result of 
old age, A wound on the leg in a young patient, even 
although he may liave varicose veins, and although he 
coiitiuues to walk about, is not nearly so likely to lead 
to an ulcer as a similar injury in an old person ; and 
this is to a lai^e extent owing to the greater vitality 
and recuperative power oE the tissues in the young. 
A similar result is brought about by severe and con- 
tinued cold, which, short of producing gangrene, causes 
the formation of chilblains, and subsequently it may be 
I if ulcers, Another local cause which leads to ulceration 
iH movement of the part. For example, where a sore is 
Hltuuldd imtnediatety over a muscle, and more especially 
when it iH adhering to it, or where it is situated over a 
fuHoia which is in frequent movement, that sore is much 
more likely t/O ulcerate as a result of the movement of 
tlin muscle:! beneath than a sore which is situated else- 
whera, Again, where a sore cannot contract, theulcer- 
Btive process la vb y apt to be set up. Aa I have 
praviuiuly « 1 u si 1 ng of lifaling by granulation, a 
conaidnrnblB at are m tl e healing process is taken by 
the oontractloi of tl e newly-formed fibrous tissue, and 
if this Cdutiat-t on c ot occur and the sore is large, a 
l.iiiiii will co;ue wlieu healing will cease and ulceration 
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take place. The conatant effort of the iiew fibrous tissue 
to contract without success seems to irritate the part 
and arrest the healing. This inability to contract may 
simply result from the great size of the aore, as, for 
instance, after burns, where the greater part may heal, 
but a portion in the centre may refuse to heal and 
subsequently ulcerate. Here contraction goes on till at 
length no further contraction is possible, and then 
healing ceases. 

lu such cases, no doubt, there is another fact which 
must be taken into consideration, viz., that as the result 
of the contraction of all the marginal and deeper parts 
of the sore, the btood vessels leading to the centre 
become compressed and the circulation is rendered im- 
perfect ; but, nevertheless, apai't from interference with 
the circulation the contraction of the sore itself seems 
sufBcient to put a stop to the healing process. Another 
case in which contraction cannot occur is where a 
sore is situated over and adherent to a bone. In that 
case, also, if the sore is of considerable "size, nob 
only will healing nob occur, but after a time ulcera- 
tion will take place, especially if the parts around 
become oedematous, and the circulation is thus inter- 
fered with. 

Again, irritation of the sore will lead to its conversion 
into an ulcer, — irritation, for example, by mechanical 
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action, as bj pxessnie too long coDliiiiied, bj tabbing of 
dsressings, ic^ or fnm the presence of certain chemical 
sabstuiees, socfa as esibolic acid, which is often and 
very vronglv applied to uloeis, or decomposing secre- 
tions, more especially where the secretions have 
partiaUy dried and formed cmsts oyer the surface of 
the wound uademeatb which the decomposing and 
irritating pus is retained. In wounds secreting septic 
pas, and which mb healing, it is not uncommon to find, 
after a crust is allowed to form on the surface, that on 
peeling it off not only has ibe healing process \ 
a standstill, but actual ulceration is taking place' 
beneath. 

Then, ^ain, the ulcerative process may be set up by 
accidental cont-araination of the wound, leading to too 
violent inUammation of the part., or by some specific 
infection of the wouod, more especially diphtheritic or 
ph^edfenic infection. Lastly, we have ulcers occurring 
in parts in which the innervation is deficient, — fori 
example, 'after paralysis, this being due in part, no] 
doubt, to the fact that, accompanying the loss of i 
tion, the patient is very apt to press unduly on 
one spot, and thiis lead to inflammation and ulceratio] 
but in pai-t niso to a distinct interference with 
uutvttiou of the tissue and trophic changes as the re 
01 the loss of the nervous supply. Ulcers also occur ia'i 
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connection with certain constitutional conditions, such 
as diabetes, scurvy, &c. 

The proper treatment of ulcers and their rapid cure 
are matters of great importance, because a patient who 
is aflBiicted with an ulcer of the leg is not only more or 
less incapikcitated from his work, but is liable to various 
accidents which may render him a permanent cripple, 
or even lead to the loss of his life. For example, where 
we have an ulcer on the leg, especially over the 
muscular part of the leg, the muscles beneath are very 
apt to become inflamed and infiltrated with exudation, 
and so to lose their function, and the patient may be 
crippled from his inability to move these muscles 
properly. The same may be the case where the ulcer 
is situated over the tendons, where adhesion takes 
place between the tendons and the tendon sheaths, 
or between the tendons and other structures in the 
inunediate neighbourhood, leading to loss of action of 
the muscle. Perhaps the most common disability 
resulting from the presence of the ulceration is the 
result of the contraction which goes on in the efforts 
at healing. Where an ulcer is situated over a joint, 
for example, during the healing process so much con- 
traction may take place as to completely flex the joint 
and interfere with its further mobility. Or, again, 
where we have an ulcer completely surrounding the leg. 
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if it should heal, the coDtraction is apt to be so great 

as to conatrict the vessels leading to the part below, 
and thus cause great oedema, and often complete useless- 
neas of the foot. A further risk of an ulcer is that I 
veins in the neighbourhood are apt to become infiamet 
and that there may be an extensive, simple, or septic " 
phlebitis leading from the part, and this is more likely 
to occur where the veins are varicose. Further, _ 
the patient is subject to all the ordinary septic d 
more especially to the occurrence of erysipelas, whi 
may prove veiy seriooa. Again, I may mention t 
in cases where ulcers last a long time, it uot uncom 
monly happens that an epithelioma develops at 1 
margins, and the patient may die of this cancerooi 
growth. 

These chronic non-infective ulcers are divided i 
several classes, aeeoixiing to their appearance . 
tendencies, and I must shortly refer to the i 
groups. 

(1.) The Simple Ulcer. — These are sores which i 
kept from heahng by various local causes, such 
pressure, friction, muscular movements, inability 
contract, either from their great size or from thfljj 
situation, &c. In these simple ulcers the surface < 
the sore is nearly on a level with the surrounding ski 
it is covered with yellowish or brownish red granul 
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tions, the margins are sharp, and the surroundings are 
(Edematous and firm. These sores are generally situated 
about the middle of the lower third of the leg, and they 
may extend fairly rapidly where no proper care is 
taken. In certain cases these and other ulcers may 
become the seat of an acute inflammation, and we 
have — 

(2.) The Inflamed Ulcer. — This is an ulcer which has 
become the seat of acute inflammation, as the result of 
some mechanical or chemical irritation, bad methods of 
treatment, and so forth. In these cases the surface of 
the ulcer becomes intensely red, bleeds readily, secretes 
large quantities of pus, extends with great rapidity, 
and is not unfrequently covered with little pieces of 
actual gangrenous tissue. The skin around is also 
bright red and oedematous, and the borders are irregular 
and eaten away, and it is not uncommon for fresh 
ulcers to develop rapidly around the margins of the 
original sore. These ulcers are generally acutely 
painful. 

(3.) Irritable Ulcer. — This form of ulcer is one which 

occurs especially in neurotic women. It is generally 

in the form of a small sore with a somewhat elevated 

surface, and is intensely tender to the slightest touch. 

It is usually associated with menstrual disorders. It 

usually occurs above the external malleolus. 
8 



lU TREATMENT OF ULCERS. 

(4.) Weak Ulcers. — The simple nicer, or the healing 
Hore, 18 very apt to become a weak ulcer as the result of 
defective blood supply, either ftom too small a quantity 
of blood beiDg sent to the part, as in cases where the 
vessels are diseased, or from deficient quality of the 
blood, for example, during the progress of some con- J 
etitutiouiil disease. In this form of ulcer the grauula-.l 
tions beeome smooth and somewhat yellowish, the 
secretion thin and small in amount, and very apt to 
scab, and the edges pale and fiat In other cases of 
weak ulcer the granulations become (Edematous, and J 
this is more especially the case where there is somftl 
I^eneral cause of oedema, or some local interference with J 
the circulation, such as the presence of varicose veins, ,1 
compression of veins fi'om the contraction of thel 
sore, &C. Or again, we have anotlier form of the weak:l 
ulcer, — where the granulations show excessive growth;.! 
This is chiefly the case where the ulceration is due to4 
inability of the sore to contract. In such cases thfti 
granulations become prominent, vascular, soft, and' a 
bleed readily, and we have the condition which is| 
popularly spoken of as "proud flesh." 

*. ■) J-heae simple ulcers again may become attackec 

specific septic virus, more especial] 

iritic virus, or the other virus, the nature o 

exactly known, and which leads to whi 
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is called the Phagedoenic Ulcer. In the latter ease, the 
ulcer becomes covered with a greyish pulpy material, 
which rapidly infiltrates the surrounding skin and cel- 
lular tissue, and extends both superficially and deeply 
at the bottom of the sore, leading to extensive and very 
rapid destruction of the part, and not uncommonly to 
the death of the patient. 

(6.) The Varicose Ulcer — This is a form of ulcer which 
originates as the result of varicose veins. As a rule, if 
only the larger veins are varicose, ulceration is not so 
apt to occur ; but where, in addition to the varicosity 
of the large veins, the smaller venules in the skin are 
affected, ulceration is not unlikely to take place, especi- 
ally in old people. This condition of varicosity of the 
smaller veins leads to imperfect nutrition of the skin, 
to the formation of an excessive amount of epidermis, 
and ultimately to a local dermatitis. This dermatitis 
goes on to eczema, and we have the condition known 
as varicose eczema. The patient then scratches the 
eczematous part, and produces a wound, which becomes 
inflamed, and, if the patient continues to walk about, 
rapidly develops into an ulcer. In other cases inflam- 
mation occurs around a varicose vein (periphlebitis), 
and an abscess forms, which bursts. A little sore is 
thus produced, which extends by ulceration. However 
produced, these varicose ulcers are usually in the first 
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instance amall and superficial ulcers, with CEdema 
around, and soinetimts prominent, soft, or perhaps 
oedematoiis granulations. If the patient continues to 
walk about with a varicose ulcer, the condition gradually a 
passes into that of — \ 

(7.) The CaXlou& Ulcer.— As the result of the con- 
tinued interference with the venous return, cedema of 
the part takes place, exudation of eoagulable lymph goea _ 
on into the interstices of the cellular tissue, which thui 
become much distended, with the result that 
arterioles are pressed upon, and the nutrition of th( 
sore is much interfered with. This exuded materia 
coagulates, and to a considerable extent become) 
ot^nised ; the result is that the skin and subcutanec 
tissues around the ulcer become very much thickenec _ 
so that the surface of the ulcer comes to lie at a con- 
siderably lower level than its edges, and at first eight it 
Jooks as if the ulceration had extended in depth, and 
^Jtimalely the callous condition is produced; the char- 
acteristics of the callous ulcer being a sore at a deeper 
j^V^^ "^^'^^ ^^^ surrounding skin, the surrounding parte 
^^ and firm, the surface of the sore devoid of granu- 
** ^W^^' ^^^ y^Wow. and secreting only a small quantity 

°^ a) "^^^^ '^^"* '^^ °«rtain cases we have what is 
( ' as the Hmmorrhayic Ulctr, occurring more 
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especially in patients suffering from scurvy, where we 
have an ulcer which bleeds readily, the surface of the 
sore being swollen and red, and the blood sometimes 
coagulating on the surface, and forming a projecting 
clot. 

(9.) Ulcers as the result of pressure. — These especially 
occur on the sole of the foot, and they result from long- 
continued, but not necessarily severe, pressure. In the 
first instance, this pressure leads to thickening of the 
epidermis and the formation of a callosity. Under- 
neath this callosity inflammation and suppuration 
occurs, and when the thickened epidermis is separated, 
an ulcer is seen, the character of which is a deep sore, 
with great thickening of the epidermis around the sides. 

(10.) Lastly, we have the ulcers which occur in con- 
nection with deficient innervation. In limbs which are 
paralysed, it is not uncommon to find atonic ulcers, 
which are painless, sometimes multiple, and quite 
superficial, as a rule with very imperfect granulations 
on the surface. These ulcers especially occur about the 
phalanges of the fingers and toes; they also occur on 
the sole of the foot, but in this place they are gener- 
ally ascribed to pressure, and assume the form which 
is described under the head of pressure ulcers. In con- 
nection with these pressure and paralytic ulcers, I may 
specially mention — 
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(11.) The Perforating Ulcer of the foot, which occurs 
at the parts of the foot where there is marked pressure, 
more especially under the heads ot the metatarsal 
bones, chiefly ot the great toe. These perforating ulcers 
generally attack men over forty, who are always work- 
ing, and they are not necessarily associated with any 
paralytic condition of the limb, but they are supposed 
to result more especially from a peripheral neuritia 
This perforating ulcer begins as a callosity, with 
inflanamation beneath, and the formation of an ulcer 
reaembling in all respects a pressure ulcer in the first 
instance. This ulcer then extends in depth, becoming 
funnel-shaped, and may penetrate as far as the bone. 
The bone may become the seat of rarefying osteitis, and 
may completely disappear at that part ; the base of the 
ulcer 13 generally covered with reddish, warty granula- 
tions, and the secretion is of a very foul character. 
The cavity of the ulcer is filled up with dense masses of 
epidermis, the epithelium having spread down the sides 
of the ulcer, and there being great proliferation of the 
epidermis. It is most likely that these perforating 
ulcers are in the main pressure ulcers, starting in the 
first instance like the ordinary pressure ulcer, with the 
formation of a callosity. The pressure is kept np ty 
the epidermic growth down the sides of the ulcer, 
which forms a hardish mass and presses on the deeper 
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parta At the same time, it must be acknowledged 
that the exact pathology is not thoroughly made out. 
Whatever the pathology may be, these cases are very 
chronic, and they will not heal even although the 
patient is kept in bed for a long time ; the reason why 
they do not heal being the presence of this growth of 
epidermis down the sides of the ulcer, which prevents 
the adhesion of the sides to one another. 

(12.) In certain constitutional states, such as diabetes, 
ulcers may form. In diabetes, inflammation and ulcera- 
tion may follow a slight scratch or cut, and the characters 
of a diabetic ulcer are its rapid spread, the presence of 
considerable inflammation around, and often of sloughs 
of tissue. The rapidity of spread and the inflammatory 
changes arise especially in connection with the endar- 
teritis, which occurs in diabetics, and the special 
liability of the tissues to septic infection. 



Treatment. 

The conditions which are necessary for the healing 
of ulcers are the same as those which are necessary in 
the case of wounds. As I have previously mentioned, 
in speaking of granulating wounds, the chief essentials 
are that the surface of the sore must become level with 
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the aurroundiug parts, that the margins of Uie eore 
inust be movable in order to permit its contraction, and 
that the gramilatians on the surface must be healthy. 
We have three principles to attenil to in the treat- 
ment of ulcers, namely — (I) to get rid of the various 
causes which are keeping up the ulceration, the 
most important of which I have already mentioned; 
(ii.) to improve the condition of the surface and the 
mai^ns of the ulcer ; and (iii.) to further healing in any 
other way possible. 

The first essential in the treatment of all alcers is 
rest. As I have already said, any movement of the 
part will tend to keep up the ulceration, consequently 
the patient must be absolutely prohibited, if it is desired 
to get the ulcer to heal quickly, from walking about, 
and the movement of the neighbouring joints must also 
be prevented by the application of splints which control 
and fix them in the proper positions. In the case, for 
example, of ulcers in the leg — the most frequent seat 
— it is well to apply one or two lateral splints grasping 
the leg and the knee, and fixiug the ankle-joint and 
keeping the fout at right angles to the leg. 

The second principle, which is of the greatest import- 
ance in the treatment of ulcers, is to favour the return 
circulation. I have already referred to the great 
importance of the interference with the return cir- 
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culation in the formation of ulcers, as a primary cause — 
for example, in the occurrence of simple ulcers or 
varicose ulcers — and as a secondary cause leading to the 
formation of a callous ulcer; and so long as provision 
is not made for the proper return of the blood from the 
part, so long will the ulcer refuse to heal. This may 
be brought about in various ways, but the most 
eflBcient of all is to place the part at a higher level than 
the heart ; and in the case of ulcers of the leg, to place 
the patient in bed and elevate the leg on a pillow. 
Even in a bad case of callous ulcer, without any further 
treatment, the oedema of the leg will very soon begin 
to go down under this treatment, and coincidently with 
that, the surface of the sore will become covered with 
granulations, and in the course of two or three weeks 
wiU begin to heal at the edge. This is a result which 
is not obtainable so rapidly by any other method of 
treatment where the vertical position is permitted. 

The return of the blood and lymph from the part 
may also be favoured by massage, but that also should 
be combined with rest in the elevated position. 
Where massage is employed, the kneading should begin 
at the upper part above the ulcer, and by and bye, as 
the skin gets softer in that region, the area which is 
subjected to treatment is increased downwards. Other 
ways in which the return circulation is favoured — for 
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example by pressure, will be spoken of when we come 
to discuss the question of the treatment of callous ulcer. 
A third great point which is common to the treat- 
ment of all ulcere is to get rid of all cfiuses of irritation 
of the surface of the sore. The substances which may 
cause irritation may act either mechanically or chemi- 
cally; mechanically more especially in the form of 
dressings and bandages, or chemically cliiefly in the form 
of sepsis. Of these the most important are the chemi- 
cally disturbing causes. The presence of decomposing 
discharge on the surface of an ulcer will interfere very 
materially with the healing process ; and it is, therefore, 
one of the most important points at the commencement 
of the treatment to remedy, as far as possible, the septic 
condition. In order to do this, the following is the 
best method of pronedure. In the first place, the skin 
for a considerable area around the ulcer, shiiuld be 
thoroughly disinfected, because, of course, to disinfect 
the surface of the ulcer alone and leave the skin septic 
would simply mean that in the course of a few days the 
ulcer would again become foul In the first instance, 
then, the skin around is thoroughly washed with soap 
and water, and all hairs are shaved off. It is then 
disinfected in the same way as the ekin is disinfected 
before proceeding to an operation through unbroken 
skin, that is to say, after washing and shaving the skin. 
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turpentine is applied so as to dissolve the fat, and then 
the part is thoroughly scrubbed with a nail brush and 
the strong mixture of carbolic acid and sublimate, soap 
being employed with the view of removing the tur- 
pentine As regards the surface of the ulcer, it is not 
always an easy matter to complete the disinfection at 
one sitting. Sir Joseph Lister's first method of dis- 
infecting ulcers was to apply a solution of chloride of 
zinc, 40 grains to the ounce, thoroughly to the surface 
of the ulcer, repeating it in two or three days. If it is 
evident that the disinfection has not been successful, 
I believe that in the long run the most satisfactory 
results will be obtained by applying undiluted carbolic 
acid. As a matter of fact, the destruction of the super- 
ficial layer of granulations on the ulcer is a matter 
of absolutely no moment, because at the time that the 
treatment of the ulcer is taken in hand, these are 
generally unhealthy, and are best got rid of by this 
summary procedure. In fact, in cases where the 
granulations are at all exuberant, or the sore a " weak " 
one, I believe it is still better in the first instance to 
scrape them away, and then to apply the undiluted 
carbolic acid to the scraped surface. 

Another method which may be employed, wlien it is 
not desirable to administer an anaestlietic, or to cause 
80 much pain to the patient as would be produced by 




chloride of zinc, or imniediately on the application of 
carholic acid, is to employ strong carbolic oil, 1 to 5. 
Lint dripping in 1 to 5 carbolic oil should be carefully 
packed into all the recesses of the ulcer, and if this 
dressing ia changed every day, it will be found that in 
a few days the sepsis has been completely got rid of. 

As to the use of iodoform in ulcers, it is, of course, 
inefficient as a means of disinfecting them completely, 
and only acts by diminishing the evil effect of the already 
existing sepsis. As, however, I consider it of very great 
importance at the initial stage in the treatment of an 
ulcer to obtain an aseptic surface, I think one does much 
better to employ either the undiluted carboUc acid or 
the carbolic oil in the first instance, in preference to 
iodofonn. Usually for the first two or three days after 
the preliminary disinfection of the wound, I have applied 
the cyanide gauze directly to the surface of the ulcer, 
the gauze being soaked in 1 to 2000 bichloride of mer- 
cury solution, and having been only imperfectly squeezed, 
BO that there is a considerable amount of solution actually 
kept in contact with the surface of the ulcer. In a tew 
days, however, sepsis having been got rid of, we must 
adopt means to avoid any further irritation of the sore, 
either by the chemical antiseptics employed, or by the 
dressings, otherwise the sore would not heal, although 
it were aseptic, and althoiigh the limb were placed at 
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rest and in a suitable position. It is too often the 
custom to employ carbolic lotion and lint dipped in 
carbolic acid as a dressing for ulcers. This, as far as I 
have seen, is far too irritating a dressing, and will of 
itself interfere with the healing of the ulcer. 

The method which Sir Joseph Lister employed, and 
which is still in most cases probably the best, is to use 
an absolutely non-irritating antiseptic, such as boracic 
acid, as the application to the wound, and to prevent 
the mechanical irritation of the dressing by interposing 
between it and the surface of the sore, a piece of the 
oiled silk protective. The method is, after having got 
rid of the sepsis completely, to take a piece of the 
oiled silk protective — which is oiled silk covered with a 
layer of dextrine, in order that the antiseptic solution 
in which it is placed may not run off the surface, but 
may wet it uniformly — slightly larger than the wound, 
and having first dipped it in 1 to 20 carbolic acid lotion 
in order to disinfect it, to place it in the saturated 
watery solution of boracic acid. This protective is then 
applied over the surface, care being taken that it shall 
overlap the edges in all directions, but shall not extend 
above a quarter to half an inch beyond them. Outside 
this, two or three layers of boracic lint which have been 
wrung out of the solution are applied over the protec- 
tive and over a large area of the skin around, and fixed 
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on with a bandage. In cases where the surface of the 
aore is extensive, and where there is a good deal of 
secretion, it is well to clip a few holes in the protective, 
so as to prevent the dischai^e being confined beneath 
it ; but in the case of a small sore, this is hardly neces- 
sary. This dressing ia changed daily, the surface of the j 
wound being washed with boracic lotion, and the sur-S 
rounding skin with 1 to 20 carbolic lotion, care beinjp 
taken that the carboUc lotion does not run over t 
wound ; and, further, the skin around is shaved at leas^ 
once a week so as to prevent the growth of the I 
wliich would otherwise entangle the tliseharge in them 
and tend to act as centres for bacteric growth. 

Tn cases where the ulcers are painful, or where there 
are sloughs on the surface, it is well to employ the b 
acic lint wet, without any protective, the lint bein 
used in the same way aa a water dressing ; that is t 
say, the boracic hnt, soaked with boracic lotion, ia ajh 
plied over the ulcer and a little beyond it, and outaidi 
the boracic lint, overlapping it in all directions, ia f 
a piece of mackintosh which has been disinfected i 
carbolic lotion. This wet boracic dressing, or bora 
poultice, as it ia sometimes called, should be chaiigt 
twice daily, and should not be continued after 
irritable condition of the aore has ceased, or after t 
sloughs have separated. If this water dressin 
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long continued, the granulations are very apt to become 
oedematous, and one form of weak ulcer is thus estab- 
lished. On the other hand, where the granulations 
become oedematous, dry dressings — the boracic lint well 
wrung out of boracic lotion, without the interposition 
of any protective — are probably the best. 

The other method of dressing ulcers is the use of 
various ointments, of which those chiefly employed are 
boracic ointment, eucalyptus ointment, or iodoform 
ointment. As a rule, I do not think that the wounds 
heal so kindly, when they are at all extensive, under oint- 
ments as they do under the protective and boracic lint 
dressing, and certainly they do not heal well under bor- 
acic ointment of the ordinary pharmacopoeial strength. 
Where the wound is healing rapidly and boracic oint- 
ment is used, the pharmacopoeial ointment should be 
diluted to about a half or a quarter of its strength, pro- 
bably the best is about a quarter strength. The strong 
boracic ointment seems to interfere with the epithelial 
growth, and is therefore unsuitable in such cases. It 
acts, however, very well in the early stage of the treat- 
ment of ulcers, before epithelial growth has begun at 
the edges of the wound. 

A fourth object in the treatment of ulcers, which is 
common to all, is that attempts should be made to get 
rapid healing with as little contraction as possible, and 
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to obtain a Bcar which shall subsequently be sound. 
In the case of ulcers affecting the lower extremity, 
especially in oldish people, the scar obtained, where an 
ulcer is allowed to heal of itself, is usually weak, and 
commonly breaks down again if the patient afterwards 
has much standing or walking, the result being that he 
liaa, every now and then, to give up his work in order 
to get the ulcer healed, or else to be content to employ 
means which only interfere with the extension of the 
ulcer and which relieve him of his discomfort 

Where, however, a sound scar is desired, and where 
it is important to avoid any great contraction, it is 
necessary to employ the methods of skin grafting, 
and of these the best is that introduced by ThiersclL 
There are three plans in which the rapid epidermic 
covering of the sore may be brought about, the earliest 
being Reverdin'a method, which, however, is more 
properly termed epidermic grafting than skin grafting. 
In his plan minute portions of the superficial layer of 
the skin are shaved off; pieces of about the size of a 
pin's head are then planted on the surface of the granu- 
lations at short distances from each other. The result 
is that epidermic growth occurs from each of these 
little points, and numerous little islets of epithelium 
are thus formed over the surface of the sore. If these 
grafts are close enough together, and the other condi- 
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tions of healing are favourable, these islets of epidermic 
growth soon coalesce, and in this way rapid cicatrisa- 
tion of the sore is brought al^out. It is necessary in 
this method that the grafts should not be too far apart, 
because, as a rule, it seems that they have only a 
limited power of reproduction. Usually a minute graft 
the size of a pin's head will give rise to an islet of 
epidermis about the size of a sixpence, and then further 
growth seems to come to a standstill; therefore, in 
order to get rapid healing over the whole surface, the 
grafts should not be further apart than the diameter of 
a sixpence. 

The result of this method of epidermis grafting is 
that rapid healing of a sore is obtained in many cases, 
more especially in burns and sores on the trunk, where 
contraction of the deeper part is readily possible, and 
no doubt the subsequent contraction is considerably 
diminished, because less granulation tissue is formed 
than if the sore has to heal altogether from the margin. 
Nevertheless, a considerable amount of contraction does 
occur in sores in which healing has been obtained in 
this way, and the resulting scar is in reality not materi- 
ally stronger than the scar which is obtained by per- 
mitting the sore to heal from the edge. 

With the view of obtaining a sounder scar, much 

more extensive and thicker portions of skin must be 
9 
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takeu, and they must be applied close together. There 
are two ways of doing this, either by using the whole 
thickness of the skin, or, atUl better, by employing 
Thierech's method, in which about half the thickness 
of the akin is shaved off. Whichever of these plans 
13 employed, the preliminary portions of the treatment 
fire the same. The skin which is bo be used aa tlie 
grafts must, in the first instance, be thoroughly dis- 
infected in tile usual manner, and must also be eare- 
luUy shaved ; the presence of hairs in the grafts seems 
to materially interfere with the union. 

Ihe sore itself must also be prepared beforehand. 
In the first place, the ulcer must be got into a healthy 
condition, and this is best indicated by the occurrence 
of healing at the edges. Aa a rule, if one attempts to 
graft a sore which is still ulcei-ating, the graft will fail 
to take, and the result will he unsatisfactory; hence 
the first thing to do as a preparation for skin grafting 
is to act on the principles which I have already men- 
tioned, and to wait till the surface of the sore has 
become covered with healthy granulations, and till the 
commencement of epithelial formation at the margin is 
evident. Some surgeons wait still longer, and the 
visual time given is about six weeks after the com- 
mencement of the treatment, and further, they prepai'e 
the surfiice of the sore in an elaborate manner with the 
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view of getting a firm, vascular basis of fibrous tissue ; 
this is chiefly done by repeatedly cauterising the surface 
with nitrate of silver. I have not, however, found that 
this preliminary treatment of the sore is necessary, nor 
that it is desirable to wait longer than till the tissues 
have passed into a healthy state and healing has 
commenced. 

Having got the sore into this condition one should 
make sure that it is aseptic, and then, the patient 
having been placed under chloroform, the granulations 
over the whole surface should be scraped away, taking 
care not to go through the deeper layer of newly formed 
fibrous tissue and into the fat. The result is that a 
surface which is quite smooth, highly vascular and 
firm is left, on which the grafts are laid, this surface 
consisting of the deeper layers of granulation tissue 
which have already become organised into new fibrous 
tissue. 1 consider it also of the very greatest im- 
portance in thB case of ulcers of the leg to remove the 
portions of the sore which have already become covered 
with epithelium. One is tempted to limit the skin 
grafting to the actual unhealed portions of the sore, 
and, m the earlier cases in which I employed this 
method, I did so. The result was very disappointing, 
for while, if a patient walked about, the region which 
was skin grafted remained perfectly sound, the interval 
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between the skin graCta and the healthy skin, which 
had become covered by epidermic formation previous 
to the performance of the akin grafting operation, broke 
down. Thus, instead of a complete recurrence of the 
ulcer, a narrow line of ulceration was left surrounding 
the central area which had been skin grafted, this line 
of ulceration being extremely difBcult to treat. That 
experience in several cases has led me to do aa I have 
recommended above, namely, in all cases to cut away 
the whole healed part of the sore right on to the 
healthy skin so as to cover the whole surface with the 
akin grafts. 

Having in this way prepared the surface of the aore, 
the bleeding must be completely arrested before the 
skin grafts are applied, and this is done by taking a 
large piece of protective, dipping it in 1 to 20 carbolic 
acid so B& to disinfect it, and subsequently in weak 
sublimate solution or in boracic lotion, and applying it 
over the whole surface which has been scraped. Out- 
side this sponges are placed on which an assistant keeps 
up pressure, or, if there is no assistant, a bandage is 
applied firmly over the part. The object of the pro- 
tective, which was introduced by Halsted, of Baltimore, 
is to avoid the occurrence of the bleeding when the 
pressure is tnken off. If the sponges or dressing are 
applied directly to the wound with the view of exer- 
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cising pressure, the bleeding for the time ceases, but 
the sponges or dressing become adherent to the surface 
of the wound, and, on pulling them off, the bleeding is 
reproduced. If, however, a piece of protective is inter- 
posed between the sponges or dressing and the surface 
of the sore, no adhesion takes place, and the pressure 
can be removed without starting the bleeding again. 

While the bleeding is being arrested by pressure, the 
surgeon may proceed to cut his skin grafts. In 
Thiersch's method of skin grafting the grafts may be 
taken from any part of the body, but, as a rule, they are 
most conveniently cut from the extremities, and I most 
usually take them from the thighs. The skin having 
been prepared in the manner previously described, it 
is put vertically on the stretch by an assistant, and the 
surgeon grasps the thigh behind and makes the skin 
tense and prominent by pushing the muscles and skin 
forward from the bone, and in this way gets a more or 
less flat surface. The razor, which should have a broad 
blade, is dipped in boracic lotion or a very weak sub- 
limate solution, and is kept constantly wet with this 
solution while the graft is being cut in the same way 
as a razor is kept wet in making microscopical sections 
of fresh tissues; if this is not done, the graft tends to 
adhere to the razor and, in a very short time, the base 
of the graft is cut through. The razor penetrates the 



skill to about half its tliickneaa, and then, by a sawing 
motion, the grafts are cut as broad and as long as 
possible. Aitiii a. little practice one can cut grafts from 
1 to 2 inches in braailth, and of the whole length of the 
thigh. I generally leave the graft lying on the slightly 
bleeding surface from which it has been taken till it is 
requii-ed for use. I think tliat is better than placing it 
in a warm antiseptic solution (boracic lotion) or a solu- 
tion of salt and water ; sufficient warmth is communi- 
cated from the limb, and the graft remains bathed in 
blood and serum. 

One goes on cutting fresh grafts till enough have 
been obtained, and then, the bleeding having been 
arrested as formerly described, the graft is transferred 
bodily to the surface of the ulcer. If the graft is 
too long, it is cut across with fine scissors at the 
requisite point. These grafts should be applied quite 
in contact with each other, — in fact, the thin edges of 
the grafts should overlap each other, and they should 
also overlap the mai^in of the ulcer, so that when the 
process is completed the ulcer is entirely covered with 
pieces of skin, and one should not be able to see any 
part of the raw surface. While the gi'afts are being 
spread out in this way bubbles of air are apt to be 
caught under the deeper surface, and, at the same time, 
a little bleeding may occur ; consequently it is necea- 
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sary, having arranged the grafts in the manner 
described over the whole surface of the wound, to 
apply pressure again in order to squeeze out the air 
and blood which may have accumulated underneath. I 
generally do this by taking a narrow strip of protective 
— which has been rendered aseptic as formerly de- 
scribed — and, holding it at each end, place it gently 
over the grafts, gradually increasing the pressure as it 
is wrapped round the leg so as to squeeze out anything 
underneath it. It is then simply left in position, and 
fresh strips are applied in the same manner, overlapping 
the edges of the former. In this way the whole surface 
of the ulcer is covered with protective. Outside this 
protective, and overlapping it well in all directions, I 
generally apply a thick mass of cyanide gauze, with 
some salicylic wool outside the gauze, and then a fairly 
firm bandage. 

The dressing should not be changed for at least five 
days after the operation, and it may in most cases be 
quite well left for a week. When it is removed, it will 
almost always be found that if the operation has been 
properly carried out, the whole of the grafts have taken, 
and the surface of the ulcer is practically healed. Care 
must of course be taken not to detach any of the 
grafts in changing the dressing, because, although they 
have become adherent, the adhesion is still comparatively 
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slight. The surface of the grafts having been washed 
with weak aublimate solution (1-4000 or 1-6000), frejh 
protective and gauze is applied tor another week. In 
about a fortnight, I generally substitute weak boracic 
ointment for the former dressing, and go on with this 
for some three or four weeks, not that the wound ia not 
healed, but to avoid the drying up of the surface of the 
grafts wliich is apt to occur. With regard to the 
part from which the skin baa been taken, the best 
dressing is weak boracic ointment covered with boracic 
lint and a bandage. This may be left on for about ten 
days, when, aa a rule, the whole, or, at any rate, the 
greater part of the surface will be found to have healed 
over. In the course of time, the region from which 
the skin has been taken assumes a more and more 
normal appearance, so that after a year or two fresh 
grafts might if necessary be taken from the same 
surface. 

Where an ulcer has been made to heal in this way, 
it is of great importance to prevent the patient walk- 
ing too soon. In the first instance, of course, the 
graft ia only attached to the deeper parts by lymph, 
and subsequently by new cell growth, and the complete 
reorganisation of the graft, and the complete and 
intimate union of it with the deeper parts — especially 
the formation of elastic tissue passing from the deeper 
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parts into the graft, is a process which is not com- 
pleted for several months, and if the patient is allowed 
to walk about too soon, hsemorrhage is very apt to 
occur between the grafts and the deeper parts and 
lead to their detachment. Hence it is well after an 
ulcer has been healed in this way, to tell the patient 
not to hang down the leg or to walk about on it for 
from three to six months. If he follows that advice, 
one may reckon that a large proportion of ulcers, even 
although they may have been intractable or in an 
unhealed condition for years, will remain permanently 
sound. This being the case, I consider that skin 
grafting is a procedure which should always be em- 
ployed in ulcers of the leg. 

As regards the method of skin grafting by using 
the whole thickness of the skin, I employed that at 
one time in a number of cases, and no doubt v/here 
these grafts were applied and took, the result was 
extremely satisfactory. The objection, however, to this 
plan is that, in the first place, the grafts do not take 
with at all the same certainty as Thiersch's grafts 
take. As I have already said, one may almost reckon 
on success with Thiersch's method, if only the opera- 
tion has been properly carried out on the lines which 
I have described ; but where the whole thickness of 
the skin is employed, however careful one is, whole 
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gmfts or portions of the grafts will almost certainly 
die. It ia not at all unfrequeut in such cases to obtain 
union ot the graft as a whole, but to find that a 
Bmall Blough forma in the centre of the graft, and 
probably this is because the skin tends to curl up, and 
although applied flat over the surface of the sore, the 
centre becomes raised and does not acquire proper 
adhesion beneath. Another objection is that where 
tlie whole thickness of the skin is employed, great care 
muat be taken that all the fat is removed. The actual 
deeper layer of the dermis must be in contact with the 
surface of the ulcer, and this is a procedure which 
takes a considerable amount of time, and which it is 
not at all easy to carry out pi'operly. A further objec- 
tion to the employment of the whole thickness of the 
skin is that the skin retracts, so that what in the first 
instance was a lai^e piece of skin, by the time it haa 
been prepared and made ready to apply to the ulcer, 
has become a comparatively small piece, and it is sur- 
prising how much skin one must use in order to 
completely cover a comparatively small ulcer. On the 
whole, I believe that an equally satisfactory ultimata 
result is obtained by Thiersch's method as by employ- 
ing the whole thickness of the skin, while the operation 
is much more satisfactory and more easily performed. 
1 may now mention one or two points with regard to 
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the treatment of some of the forms of ulcers which 
I have previously referred to. As regards the simple 
ulcer I need not say anything. The simple ulcer is one 
which is prevented from healing by various local causes, 
and if these causes are removed, and the limb placed 
at rest in a suitable position, the sore will quickly heaL 
Where, however, the sore has become inflamed, and we 
have the condition of inflamed ulcer, it is necessary to 
take measures with the view of combating this inflam- 
mation, and these must consist in the first place, and 
most essentially, in the elevation of the part, and 
secondly, in the employment of warm compresses, the 
best being the boracic poultice which I have already 
described; or, where the inflammation is progressing 
very rapidly, the use of cooling lotions such as lead and 
opium lotion. In the case of inflamed ulcer, also, con- 
siderable benefit will be obtained from making incisions 
into the inflamed tissues, and this is more especially 
the case where there are several ulcers which are 
separated by narrow bridges of skin. By cutting across 
these bridges the tension will be relieved, local depletion 
will be carried out, and the exuded material underneath 
is enabled to escape, and in this way narrow bridges of 
skin, which would otherwise almost certainly slough, 
will be saved. This treatment by boracic poultices or 
by lead and opium lotion must not of course be con- 
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tinued once the inflammation has subsided, otherwise 
one is apt to get a weak iilcer. Once the iiiflamniation 
has come to a stop, the treatment rauat be conducted on 
the lines already described. 

In the ease of the weak ulcer, the cause which ia 
leading to the weakness must be sought for and removed, 
especially dilBculty in contraction of the surface of the 
ulcer, general anieiuia of the patient, &0. Stimulant 
applications are usually advised for these ulcers, such as 
weak solutions of sulphate of zinc (red lotion), sulphate 
of copper, nitrate of silver, &c. Where it ia due to 
difficulty in coutraetiou, means must he taken to permit 
this to occiir, as, for example, by lateral incisions. 
When the sore is adherent to bone, portions of bone 
have been removed, or even joints excised, to relieve the 
tension. In the ease of the irritable ulcer, occurring 
above the malleolus in neurotic women, the best treat- 
ment is to thoroughly cauterise the ulcer by uitrate of 
silver, so as to destroy its base completely, and subse- 
quently to carry out the treatment on the principles 
previously mentioned; the menstrual functions must 
more especially be attended to. The phagcdmnic ulcer, 
of course, requires enei^tic destruction of the gangrenous 
tissue. It may be carried out either by the actual 
cautery, which is apparently the best method, or by 
caustic potash, which, however, is apt to do more than 
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is required, or by nitric acid, which, on the contrary, 
seldom penetrates sufl&ciently deeply. Subsequently to 
the application of the strong escharotic, pure carbolic 
acid may be sponged over the surface, aid then a dress- 
ing of strong carbolic oil applied. The varicose ulcer 
must be treated on the lines already mentioned, and, in 
addition, steps must be taken to improve the condition 
of the veins by operation. It is, on the whole, best to 
defer the operation for varicose veins (excision of 
portions of the vein) till after the wound has thoroughly 
healed. Operations for varicose veins, should the 
wound become septic, are of course extremely dan- 
gerous, and, while the wound remains open, it is always 
possible that the asepsis may not be complete and that 
the operation wounds might become soiled. 

The ulcer with regard to which we need speak most 
in detail is the callous ulcer. Here, as I have already 
said, the obstacle to healing is the callous condition of 
the surrounding parts, and our first efforts must be 
directed to getting rid of this condition. As a matter 
of fact, if the part is put at rest, the leg being elevated 
and the sore rendered aseptic, this callous condition 
will comparatively quickly subside, so tliat in the 
course of two or three weeks the sore will present a 
healthy appearance and healing will commence. Where 
it is desirable to expedite matters, or where the 
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thickening of the tissues does not disappear rapidly, 
various plana have been employed. Of these I may 
mention, as perhaps the most efficient, blistering. The 
effect of a blister applied over the thickened parts is to 
set up an inerea-sed circulation of blood through the 
part, and consequently an increased circulation of 
lymph ; and the result of the blister is usually in a few 
days very great improvement as regards the thickening 
of the tissues. As a rule, the blisters should only be 
applied to the skin around the ulcer, and should not 
extend over the surface of it. A number of the patients 
who BufTer from this form of nicer are also the subject 
of kidney disease, and if the blister is applied over the 
surface of the ulcer, a considerable quantity of the 
cantharidea may be absorbed and lead to congestion of 
the kidneys and serious consequences. Another method 
which ia very much employed ia pressure. This may be 
employed either in the form of atiBppiiig, the strips of 
plaster beginning below the ulcer and crossing in front 
of it, a hole being cut at the lower part to allow the 
escape of discborge from the cavity of the ulcer ; or 
again, an elastic bandage, more especially Martin's 
elastic bandage, may oe employed with advant^e. 
Masaage will also speedily get rid of the efTused 
material, the rubbing being employed, in the first 
iuatanoe, at the upi>oj' part of the leg in the way 
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which 1 have already mentioned. Again, lateral 
incisions have been recommended with the view of 
allowing the escape of the exudation into the cellular 
tissue, and of permitting the edges of the sore to 
contract. On the whole, however, I think that the 
best plan is usually to remain content with elevation 
and rest, or, if time is a matter of consequence, to apply 
blisters. 

The callous edges having been got rid of, and the sore 
having assumed a healthy condition, skin grafting should 
be employed, and if, when the swelling of the parts has 
completely subsided, varicose veins are found, they 
must be operated on after the wound has healed. 

Callous ulcers occur more especially in the very poor, 
who are unable to submit to the necessary treatment, 
and it is often a matter of great difficulty to persuade 
them to come into the hospital or to remain away from 
their work for the length of time which is requisite in 
order to effect a complete cure. Hence, one has often 
to treat them as out-patients, and, in that case, one can 
hardly hope for a cure. The utmost that one can 
expect is alleviation of the pain and discomfort, with 
possibly a gradual improvement in the condition of the 
sore. If the patient is to be allowed to walk about with 
a callous ulcer, the first essential, after having rendered 
l^e sore aseptic, is to give the part adequate support, so 
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aa to aid the return circulation when the patient 
assumes the vertical position. For this purpose 
bandages are necessary, and as an ordinary bandage 
practically affords no support, one must employ either 
an elastic handle or else ordinary bandages which are 
stiffened by gelatine or other material which solidifies. 

The form of elastic bandage which is usually employed 
now is Martin's pure rubber bandage. Originally it was 
applied directly to the sore without any dressing inter- 
vening, and the instructions given were to take it off at 
night, thoroughly wash it, and hang it up to dry, and 
then in the morning, after having washed the sore, to 
re-apply it before getting up, without using any dressing 
whatever. In applying the bandage, it must be put on 
loosely, otherwise, if the turns are applied tightly, the 
pressure accumulates, and thus, especially towards the 
upper part, a very tight constriction may be brought 
about. The bandage should be simply rolled round the 
leg loosely and evenly. After the patient has stood a 
short time, the leg begins to swell, and the bandage 
becomes firm and helps to resist any further distension. 
The original Mai'tin's bandage was unperforated, and the 
result was that the sweat could not escape, and if a con- 
dition of varicose eczema was present, this was very apt 
to become exaggerated. Now, however, these bandages 
are perforated so as to permit of the drying up of the 
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sweat. I do not myself approve of the method of 
applying the bandage over the ulcer without any inter- 
mediate dressing. It interferes with the aseptic treat- 
ment of the sore, and the discharge accumulating 
beneath it very soon becomes extremely foul, and con- 
sequently very irritating; hence, I always apply an 
antiseptic dressing to the sore before putting on the 
bandage, the best being the protective and boracic lint 
previously described. It is well to avoid greasy sub- 
stances such as ointments, because they spoil the rubber, 
and then fresh bandages must be obtained at frequent 
intervals. There is no question that great benefit is 
derived from the use of Martin's bandage, and in a 
certain number of cases the sores may even hejJ. 

Unna has introduced, in preference to the Martin's 
bandage, an arrangement by which ordinary bandages are 
stiflfened, and do not slip down. His method is shortly 
this. In the first place, he thoroughly disinfects the 
skin, washing it with soap and water, and subsequently 
with antiseptic lotions, and powdering it and the sore 
with iodoform. He then takes a double-headed band- 
age, and commences from the middle of the sore, making 
one end of the bandage go upwards and the other down- 
wards. This bandage is a porous one, and over it he 
applies a mixture of gelatine and glycerine, 10 parts of 

gelatine to about 40 parts of water and 40 parts of 
10 
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glycerine, to which some oxide of zinc is added in order 
to make it stiffer. This is melted and rnbbed into the 
bandage, and before it has set, another bandage is taken, 
dipped in hot water, and applied over it. The whole 
thing solidifies, and forma a firm support to the leg, 
while, at the same time, it has not the weight or the 
dense hardness of plaster of Paris, and, further, some of 
the disadvantages of Martin's bandage, especially the 
irregularity of the pressure, are avoided. This dressing 
is renewed according to the amount of discharge, usually 
at first every other day, but as the discharge gets less, 
at less frequent intervals. It is readily removed by 
putting the patient's leg in a tub of warm water, which 
melts the gelatine, and allows one to unwind the hand- 
le quite easily. Those who have compared the effect 
of Martin's bandage and Unna's method, speak most 
highly in favour of the latter. 

When an ulcer has healed, whether it is by skin 
grafting or naturally, it should be supported for some 
time with a light bandage and pad, or even with Unna's 
bandage. Massage should also be used if the scar is 
fixed and hard, and the muscles are atrophied. The leg 
should be frequently placed in a warm bath, and lano- 
line should be rubbed into the skip. 

In the case of the paralytic ulcers, stimulant applica- 
tions should be used in addition to the ordinary methods 
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of treatment, more especially the ai)plication of spirits 
of wine to the parts around. As a dressing, balsam of 
Peru sometimes acts as welL In the case of perforating 
ulcer of the foot, very radical measures are necessary in 
order to obtain healing. One may place such a sore at 
rest and in an elevated position for a long period of 
time, without obtaining the slightest attempt at healing, 
the reason being, as I have already pointed out, that the 
epithelium has spread down the sides of the funnel, 
hence, in order to obtain healing, it is necessary to cut 
away the edges and the sides of the ulcer. The orifice 
of the ulcer, and the whole of the sides down to the 
bottom, should be completely and widely excised. The 
bottom of the ulcer should then be scraped, and the 
whole cavity stuffed with cyanide gauze si)rinkled witli 
iodoform. In the case of the pirssnre ulcer, also, it is 
necessary to remove the callosity on each side of the 
ulcer. 

The Chronic Infective Ulcers. 

There are several infective diseases which lead to the 
formation of ulcers, but there are only two which I need 
refer to, namely — tuberculosis and syphilis. Without 
going into minute details, tubercular ulcers of the skin 
may be roughly described under three forms, namely — 
the ordinary tubercular ulceration, which generally 



148 TREATMENT OF ULCERS. 

ocenrs after the bursting of an abscess which has formed 
under the akin either primarily or secondarily to sup- 
puration in a deeper seated gland. This form is charac- 
terised by discoloration of the akin around, thin under- 
mined edges, and a soft, pale, unhealthy base. These 
ulcers do not heal on account of the presence of the 
tubercle, and also because the undermined sMn is so 
thin that there is no possibility of it^ adhering to the 
deeper parts ; indeed, in some cases, the skin has become 
80 thin that the deeper parts of the hair follicles and 
glands have been opened into, and epithelium has spread 
from these points over the under surface, so that even 
although the conditions of healing became more favour- 
able, the thin skin could not adhere to the deeper part, 
because it has already become covered with epithelium. 
Secondly, we have the tubercular ulceration of skin 
resulting from lupus vulgaris, where tubercles have been 
deposited in the superficial layers of the dermis, leading 
to the formation of typical lupus nodules, which break 
down, forming an irregular ulcer with soft nodular base, 
and with nodides around the margin. Intermediate 
between these two, we have the condition of scrofulo- 
derma, where the tubercles have probably become 
deposited in the deeper layers of the dermis, and so 
lead to an ulcer presenting an appearance intermediate 
between that of the tubercidar ulcer of the akin and of 
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tie lupoid ulcer ; that is to say, in some parts there is 
a tendency to nodular formation, while in other parts 
there is an imperfect undermining of the skin; the 
ulceration extends more rapidly than that of lupus. 

The treatment of these tubercular ulcers consists 

^^s^trtially in the removal of the tubercular material. 

-*^^y must no longer be looked on as due to a constitu- 

tiona.1 taint only, and the efforts to obtain healing must 

not l>e limited to the treatment of the general condition. 

Taey are essentially local affections, depending on the 

growth of tubercles in the part, and their treatment 

mixst be essentially local, and consist in the removal of 

tn^se tubercles. This may be effected in various ways, 

ta,^ ohoice of the method depending, in the main, on the 

exti^i^^ and situation of the disease. In cases of true 

^^^i^cular ulceration — which is not usually very exten- 

®^^^» and which is more often situated on the neck or 

tn.^ extremities than on the face — the best treatment 

^ Complete excision of the whole area, with, at the 

®*^^o time, removal of tubercular glands, if present, of 

^^•*^ou8 bone, &c. Such a wound, after complete re- 

^^Val, may, in some cases, be brought together by 

8t»xtches, the edges of the skin being loosened ; or, if the 

'^^Und is too large, healing can be rapidly obtained by 

cto.n grafting. 

Where, for some reason or other, such as the size or 
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eiluation of the sore, exciaion is not advisable, the 
imdemiined skin must be thoroughly slit up (though not 
necessarily reiDoved) in various directions, and the 
HUrfiiue of the sore must be scraped, with the view of 
getting rid, as far ns possible, of all the tubercular 
growth. In the case of the tubercular ulcer, it gener- 
ully Rtillicee, after scraping away all the surface, to 
apply undiluted carbolic acid, and then subsequently to 
tnjftt the sore nu the lines already laid down in speaking 
of ulcers. Such sores are, however, very apt to become 
weak ulcers, and whether from constitutional debility, 
or not uncommonly from fresh tubercular infection, 
considRrable difficidty ia often experienced in getting 
tliuni finally to heal. One must change the dressings 
mid l.hn method of application from time to time. For 
a tlmn. immediately iiftor the scraping, one may use 
oyaiiide ^&\\tf^. sprinkled with iodoform; this again maybe 
chutigud for gauze impregnated with balsam of Peru; or 
RKHin, it may be cliivuged for ointments of various kinds. 
In tho case of lupua, our choice lies between excision 
or dcHtructitju of the lupus nodules in some less 
effectual nnuiner. The moat satisfactory manner is by 
exciaion, hut in some cases the lupus is so extensive 
tlmt one huaitates to carry out this method of treat- 
ment Where there is a small group of lupus nodules 
on the face — provided they are not on the tip of the nose 
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— excision will lead to less deformity than any othei 
method, and will, at the same time, give a more satis- 
factory result as regards cure ; the patch is enclosed in 
an oval incision, and the edges of the skin brought 
together again, possibly with burled stitches, and thus 
a delicate linear scar will result. Where the lupus is 
more extensive, excision and subsequent skin grafting 
yield very excellent results, and I have carried out this 
treatment, even in cases where there has been most 
extensive disease of the face, with remarkable success. 
Soon after the treatment the newly grafted areas seem 
hard, and show the scar to a greater extent than after 
Bcraping; but as time goes ou the sear becomes soft 
and movable on the deeper parts, and the deformity 
hecomes comparatively slight, while, at the same time, 
the whole or the greater part of the diseased area is 
radically cured. Further, the contraction resulting 
from this method is very much less than after scraping 
the wound and allowing it to heal by granulation, or 
tha 1 in cases where the lupus has recovered of itself; 
oooaequently this plan is to be specially recommended 
where the lupus patch is in the neighbourhood of the 
eyelid, where, dming the healing process, the lid miglit 
be seriously drawn upon. 

Where it is decided to employ scraping, this must be 
very thoroughly done, the greater part of the disease 
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being removed, in the first instance, with a laj^ sharp 
spoon, and then with finer spoons, the whole surface 
being ultimately gone over with a very small spoon, 
such as is used in the treatment of meibomian cysts, so 
as to clear out all the small recesses of the fibrous 
tissue. After the bleeding has been thoroughly arrested, 
the raw surface must be cauterised, with the view of 
destroying any tubercles which may have been left 
behind, and I believe that the best caustic for this 
purpose is nitric acid. Nitric acid should be freely and 
thoroughly applied to the whole surface, and after 
about five minutes have elapsed, its action may be 
arrested by pouring on a saturated solution of carbonate 
of soda. When efl'ervescence has ceased, it is e-videnee 
that the nitric acid has been neutralised, and if the 
nitric acid has been thoroughly neutralised, the sub- 
Bequent pain is but slight as compared with that where 
this neutralisation has not been completely accom- 
plished. Pieces of boracic lint soaked in the carbonate 
of soda are then placed on the surface for some hours, 
and later on this is changed for boracic ointment, in 
the first instance of full strength, and subsequently 
diminished in strength as the sore tends to cicatrise. 
With this method more rapid healing could he obtained 
after granulation has occurred by the use of skhi graft- 
ing, and possibly with leas contraction, but I do 
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think that it is a matter of very great importance, 
because it is seldom that one eradicates the disease 
completely, however thorough the scraping and cauteri- 
sation, and the result is that a tubercular deposit forms 
under the skin graft, and the condition is reproduced. 

I do not propose to go fully into all the methods of 
treatment of lupus, and have only referred to the two 
chief methods which I should myself employ in most 
cases of lupoid ulceration. In cases where we have to 
do with isolated nodules of lupus, I believe the employ- 
ment of Unna's salicylic and creosote plasters according 
to his directions — that is to say, using the strong 
plaster for two to three weeks, and subsequently 
allowing the wound to heal under the mild plaster — is 
probably preferable to the method of scraping out the 
individual nodules and burning the cavity with nitrate 
of silver, or to the other methods, such as scarification, 
&c., which are sometimes employed. 

As regards the condition of scrofuloderma, the treat- 
ment must be similar, but in most cases I think that 
scraping and cauterisation yield a fairly satisfactory 
result. 

As regards syphilitic ulcers, I need say practically 
nothing. Their treatment, of course, is the treatment 
of the constitutional condition, and they will usually 
heal rapidly if only large enough doses of iodide of 
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potassium are administered, the fault generally com- 
mitted being that the physician rests content with 5 or 
10 grains of iodide of potassium at a dose, instead of 
going up to 25, 30, or more. Where healing is slow, 
eapecially where the ulceration is not due to the presence 
of a gummatous nodule, but is the superficial form ot 
ulceration occurring at the early stage of the ter- 
tiary period, the application of emplaatrum hydrargyri, 
reuewed every day, will aid the action of the iodide of; 
potassium. In some cases, in feeble individuals, Gibert'tf' 
syrup gives excellent results. It is seldom that 
scrapes or removes a syphilitic ulcer, but I must say 
that I see no objection to doing this in cases where the 
ulceration is obstinate ; on the contrary, I believe that 
great advantage will thereby be obtained, more 
especially where the bon^ beneath is also involved 

Ulcerating TuMomts. 

As regards ulcerating tumours, the treatment here, 
of couree, is not carried out with the view of getting 
the ulcer to heal, but with the view either of eradi- 
cating the disease, or of alleviating the troubles of 
the patient. The eradication of the disease naturally 
means the removal — preferably by excision — of the 
whole nial%uant tumour, and the decision with 
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to that must depend on its site and the possibility of 
such removal As regards the discomforts which it is 
necessary to alleviate in such cases, they are chiefly 
the foul condition of the ulcer, and the great pain 
which sometimes accompanies it. It is an excessively 
diflScult thing to get rid of the foul condition of the 
ulcer, and it is important in trying to get rid of it not 
to employ irritating antiseptics, because these will only 
lead to more rapid extension of the growth. Frequent 
washing of the surface with sanitas, peroxide of hydro- 
gen, Condy's fluid, &c., powdering it with iodoform, and 
applying iodoform ointment and boracic lint, will, in 
most cases, answer best. Where the smell of iodoform 
is objected to, the sepsis can also be very considerably 
diminished by the use of the powdered double cyanide 
of mercury and zinc, which is employed for impregnating 
the cyanide gauze. This powder may either be dusted 
over the sore, or, still better, may be mixed up into a 
paste with a weak sublimate solution, and this paste 
introduced into all the crannies of the ulcerated surface. 
Where there is much pain, the antiseptic ointment 
may be alternated with ointments containing cocaine or 
morphia, and, of course, in cases where the disease 
cannot be operated on, there can be no objection to 
injections of morphia subcutaneously, repeated when- 
ever the pain recurs and becomes severe. 
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TEEATMENT OF ABSCESSES. 

Suppuration in the substance of the tissues must be 
divided into acute and chronic, and as the pathology 
of these two forms is quite different, and as con- 
sequently the treatment is not the same, we must 
consider each form separately. 



Acute Abscess. 

In this case, suppuration occurs under two forms : — 
(a) the pus is contained in a well defined cavity — the 
ordinary circumscribed acute abscess; (h) the pus 
infiltrates the cellular tissue, and there is, in the early 
stage at any rate, no well defined limit or wall sur- 
rounding it — diffuse cellulitis. 

Acute suppuration in the tissues is always due to 
micro-organisms, and by far the largest number of 
abscesses owe their origin to the growth of the pyogenic 
cocci to which I have already referred, the circum- 
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scribed acute abacess moat commonly eontainiug staphy- 
lococcus pyogenes aureus, or albus, while the dift'use 
cellulitis is practically constantly due to the ati-epto- 
coceuH pj'ogenes. The mode in which the acute abscess 
is formed is beat aeen if one studies the development 
of abscesses in connection with pyfemie emboli- In 
these eases, what first happens is the deposit of a mass 
of pyogenic cocci in the part, and the tissue immediately 
surrounding this mass in the first instance passes into 
the condition of "coagulation necrosis," while that 
which is further away, and in which the irritating 
products of the baeteric growth are more dilute, show 
the signs of inflammation. This inflammation goes on 
to the fonnatiou of granulation tissue, and ultimately, 
as the result of the action of the micrococci, of an acute 



It is not necessary that all acute abscesses should 
commence with the deposit of cocci in the tissues ; it 
is probably not an uncommon occurrence that in the 
first instance, as the result of some injury or other 
irritating cause, the early phenomena of inflammation 
occur in the part, and that then pyogenic cocci, which 
are present in the blood, or wliich are carried to the 
part by the lymph stream, &c., settle there, and set up 
the further changes which result in an acute abscess. 
However that may be, as 1 have already said, an acute 
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abscess, or a diffuse cellulitis, is always due to the 
growth of pyogenic micro-organisms. 

We may trace the pathological cliangee very shortly, 
as follows:— In the first instance, we have all the 
phenomena which accompany the early stages of acute 
inflammation, namely, increased rapidity of the flow of 
blood, with subsequent slowing and possibly ultimate 
stasia, dilatation of the blood vessels, and exudation of 
white corpuscles and liquor sanguinis. Tiie cause of 
the inflammation continuing to act, or, as I indicated 
in the second supposition mentioned above, fresh causes 
of inflammation coming into play, the process goes on 
to the complete destruction of the tissue which ia the 
seat of disease, and the formation of a new, embryonic 
tissue, which is termed granulation tissue, and thus we 
come to have in the affected area a mass of embryonic 
granulation tissue. The irritant still continuing to act, 
we find that towards the centre of this granulation 
tissue liquefaction occurs, and fluid containing numerous 
cells ia suspension is formed, in other words, pus. 
Once an acute abscess has formed in this way, the 
process extonda, till ultimately the abscess reaches 
some free surface and there discharges itself, and the 
law which governs the direction and extension of the 
abscess is that it spreads along the tissues which are 
of greatest vitality. Thus, if an abscess forms beneath 
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ft desae bsda, Ifae auppuimtian. a pK c ad a along the planes 
of Ae ijgfhilar tiBBoe beneath (b^nmvs as it is termed). 
Cor kog itigt—rfn isateod of pasaBg directly through 
As hma^ aai & <uuHitlembIe time moat elapse before 
aa openiBg oeenrs in the fascia, either as the result of 
granulation of the dense libroas ossne, or as the result 
of sloavhiog of Che fuscu. Thus, in the case of abscesses 
oecarring in the deeper sented tissues, we ^oerallv find 
that we have noc to do with a globular cavity bat with 
one which showB recesses in various directions, and 
this is a point of excessive importance to bear in mind 
from the point of view of treatment. For if one in 
guch a case contents oneself with a simple incision 
through the skin, the great prohabiiity will be that the 
pus will not escape freely from some of these deep 
recesses, and as a result, thii discharge of poB will I 
continue from the opening which has been made, aod I 
further burrowing of the pus takes place in eon- | 
nection with the imperfectly drained cavities. ThiB-J 
is perhaps best seen in eases of suppuration in f 
the mamma, where the abscess cavity is practically J 
multilocular, on account of its subdivision by the I 
lobules of the breast, and where, consequently, unlesg 1 
special care is taken when the abscess is opened tol 
bieiik down the various septs which subdivide th«l 
i-iivitv, suppuration may go on, and fresh sinuses fona. ] 
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Acnte abscesses occur in any part of the body, the moat 
important regions— aa implying differences of treatment 
— being the skin, the subcutaneous tissue, beneath 
fasciffi, in glands, in conneotiou with the periosteum 
and bone, about the anus, m tendon sheaths, and in 
various serous cavities, more especially tlie pleurse, Aa 
to the causes which set up acute abscess, as I have 
already said the essential cause ia the presence of pyo- 
genic organisms^ but these can only produce the result 
under special cii'cumstanees such as I have already 
indicated when speaking of suppuration in connection 
with wounds. 

These organisms may reach the part in which the 
abscess subsequently forma either by (i.) direct exten- 
sion through the tissues from some neighbouring abscess, 
or from some free surface such as the skin, or by 
spreading up ducts aa in certain cases of suppuration of 
the breast, where they spread up the milk ducts; or 
(ii.) through the lymphatic vessels; or (iii.) through the 
blood vessels. As to the mode in which they gain 
entrance to the blood we are not as yet thoroughly 
acquainted. Most usually they get into the blood at 
some part distant from the abscess, where an ulceration, 
or at any rate, a weak spot has been formed. For 
instance, where the patient ia the subject of a boil, the 
organisms may enter the blood, and. reaching some weak 
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part at some distant part of the body, may there set up 
an absceas. Similarly, they may enter from wounds or 
leers in the mouth and throat. Kocher is of opinion, 
however, that most often, eapecially in eases of acute 
periostitis or osteomyelitis, they enter from the intes- 
tine, because in these diseases there is generally a 
history of some intestinal rleraogement, usually diar- 
rhcea, for a few days preceding the onset of the disease. 
The second form of acute suppuiation, namely, 
diffuse celluHHs, is a very much more serious disease 
than that which we have just been considering. In 
this case the organisms spread with great rapidity, 
probably along the lymph spaces and lymphatic vessels 
in the cellular tissue, and no proper wall of leucocytes 
is formed, at any rate in the early stages. As a result, 
the tissues become infiltrated with a small quantity of 
pua, which it is impossible to get rid of by compara- 
tively email incisions; and not only are the tissues 
infiltrated with pus, but those which are least vascular, 
at any rate, die to a considerable extent, and conae- 
q^uently, when incisions are made, we have an escape 
not only of pus, but also of sloughs of fascia, fat, &c. 
The great danger of this condition lies in its rapid 
extension, and ujore especially in the entrance of these 
streptococci into the blood, setting up the condition of 
pyfemia. 
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As, to some extent, intermediate between the acute 
and chronic abscesses, we have a certain number of 
cases where the abscess does not spread with the same 
rapidity, but, at the same time, is not at all chronic in 
its course and character, forms which may be spoken of 
as subacute abscesses. These subacute abscesses are 
also generally due to pyogenic cocci, more especially 
to the less virulent varieties, and it is in them, as a 
rule, that the rarer pyogenic cocci and pyogenic bacilli 
are found. In actinomycosis, also, the suppuration 
which occurs is generally of this subacute variety, but 
this form of suppuration is rare; it is perhaps most 
often seen about the jaws, and the condition is usually 
recognised by the presence of yellow or orange -yellow 
grains of actinomyces in the pus. Subacute, or even 
acute abscesses may also be due to the bacillus of 
glander& 

Treatment. 

The treatment of an acute abscess consists in the 
first instance in the earliest possible evacuation 
of the pus. Once the signs of acute inflammation 
have existed for four or five days, even though one 
cannot make out distinct fluctuation, pus will almost 
certainly be found on opening up the hardest part of 
he swelling, and therefore I think it is well, under such 
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eircumatanees, to make an incision without Eurther 
delay There is no object whatever in waiting for the 
presence of fluctuation, hecause to do so is simply to 
allow the abscess to extend further, while even though 
pus is not found, or only in an extremely minute 
amount, free incisions into the part will usually arreat 
the process. Hence, I should lay down the rule that 
in cases where it is evident that we have to do with 
infiammation going on to suppuration, the earlier an' 
opening ia made into a part the better. 

Where an acute abscess is opened, the skin incision 
— unless in situations such as the face or neck, where 
the size of the scar is a matter of importance — should 
be free, — sufficiently free, at any rate, to allow the 
surgeon to introduce his finger. Having made the 
incision into Che abscess, the surgeon introduces his 
finger with a view of breaking down the septa, to which 
I have previously referred as present in deep-aeated 
abscesses, and of making sure that all the recesses in 
the cavity are freely opened up. This cannot be satis- 
factorily done without the aid of touch. In eases, 
however, where the abscess ia superficial, or in cases 
where, aa in the face, a scar is of great importance, a 
small incision may be made only sufficiently large to 
admit a small drainage tube, and the recesses of the 
abscess may be opened up by introducing a pair of 
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dressing forceps through the incision and expanding 
the blades in all directions. In certain cases, such as 
in the neck, many surgeons use Hilton's method, in 
which the skin only is incised, and then, with a pair of 
dressing forceps, the deeper tissues are bored through 
till pus is reached. No doubt this plan is sufficiently 
satisfactory in many cases, but I think that with care 
it is but seldom necessary, and even where it is em- 
ployed I should strongly advocate the subsequent 
introduction of the finger for the purpose already 
mentioned. 

Having freely opened the cavity of the abscess, the 
pus which it contains should be thoroughly squeezed 
out, and then a drainage tube, which should always be 
of fairly large size — in fact, the larger the better in the 
first instance — should be introduced. For my own 
part, I object strongly to the washing out of these 
acute abscesses as is done by some surgeons. I do not 
think that it does any good, while, as I have already 
repeatedly said, it is apt to damage and depress the 
vitality of the abscess wall and favour the extension of 
the process. 

In opening an abscess all the usual antiseptic pre- 
cautions should be taken, the skin, &c., being purified, 
and cyanide dressings being employed in the manner 
which I have already fully described. At first sight 
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this might seem an unnecessary precaution, beeausS.B 
these abscesses being due to pyogenic cocci already! 
contain causes of suppuration. In practice, however, it'I 
is found that it is of the greatest importance and benefit'J 
to treat the abscess strictly antiseptically. It is found 
that when an abscess is opened antiseptically, suppura- 
tion ceases from that time. On removing the dressing, 
say on the following day, one may no doubt find a small 
quantity of pus, which, however, is only the residual! 
pus that was present in the abscess at the time ofl 
opening, but one cannot, as a rule, squeeze out auything;! 
but a little serum, aud on the following day there Sam 
osually no further pus. On the other hand, if i 
abscess is not dressed antiseptically, and all the pro-1 
cjiutions which I have already described are not taken, 
if, for example, a poultice is applied after the a 
opened, it will be found that the suppuration f 
and that days will elapse before this suppuration cease^-^ 
and the healing of the abscess will be slower than in 1 
cases where the wound has been treated antiseptically; 
while not uncommonly the process extends and fresh 
fluctuation becomes evident and fresh openings form. 

The explanation of this I take to be the follow-J 
ing: — In the pus, and in the granulations forming* 
the wall of the abscess, in the first instance, pyogenic 
cocci are present in lai^e numbers, and, in the eaxly 
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stage at any rate, of complete activity. As the result, 
however, of the opening of the abscess, a quantity of 
serum is poured out which, in part, sweeps away the 
cocci and in part destroys them as the result of the 
largely increased amount of antibacteric material which 
is thus brought in contact with them. The consequence 
is that in a day or two the abscess cavity is free from 
organisms, or if they are present, they are very much 
diminished in virulence. The wound being treated 
antiseptically, fresh organisms do not enter, and the 
result is that we have in this way to do with an aseptic 
wound. If, on the other hand, a poultice, for example, 
is applied, while no doubt there is the same pouring 
out of serum and the same destruction of the bacteria 
already present in the abscess, fresh organisms at once 
spread in, and proceed to act and keep up the suppura- 
tion. That it is not entirely a question of free drainage 
is evident in cases where we have suppuration taking 
place in a wound which is more or less completely open, 
and where the pus has not been confined in a cavity. 
In such cases, if we open up the wound completely and 
introduce a drainage tube, we have not the same pouring 
out of serum which occurs when we open a tense, acute 
abscess, and we find that for days after the drainage 
tube has been introduced, pus can still be squeezed out. 
Whether this explanation is the correct one or not, the 



practical fact remains, as T have already stated, that if 
an acute ahscess is opened antiscptically, and all the 
septa present in the cavity broken down, and free 
drainage provided, there will, in by far the greater 
majority of cases, be no further extension of the pro- 
cess. 

As regards the further treatment of these acute 
abscesses, the dressing should, as a rule, be changed the 
next day, when it will he found that already the swell- 
ing has considerably subsided, and that the tube, which 
was at the time of the operation of the proper length, 
is now projecting from the wound. In most cases it 
is best not to disturb the tube at this period, because 
there may be considerable difficulty in replacing it ; it 
is sufficient to clip off the portion of the tube which 
projects externally, so as to leave it again flush with 
the akin. As to when the dressing should be again 
changed, that will depend on the amount of discharge. 
Usually it can be left a couple of days, and then, 
depending on the size and depth of the abscess and on 
the amount of discharge, the drainage tube may either 
be left out on that occasion, or kept in till the next 
dressing two or three days later. 

T may refer very shortly to one or two points in con- 
nection with abscesses in special regions. As regards 
acute suppuration in glands, it sometimes happens, if 
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the abscess is simply opened, that healing does not 
occur very readily, because, in the gland, there may not 
only be the large abscess cavity, but there may be one 
or more small foci of suppuration present, and if the 
large collection is simply opened, these foci may sub- 
sequently give trouble ; and further, in the case of acute 
suppuration in a gland, it is not uncommon for other 
glands in the vicinity to contain commencing deposits ; 
in my experience this is very likely in cases of subacute 
suppuration in the glands in the groin. Hence, in the 
case of acute glandular abscess, I always make it a 
point, in addition to opening the abscess freely, to 
remove the whole of the gland, which is usually readily 
done with the finger introduced into the abscess cavity. 
In cases where more than one gland is enlarged, and in 
cases of subacute suppuration in the groin, I think it 
is best to make quite a free incision, and to remove not 
only the gland which has suppurated, but also the other 
enlarged glands in the vicinity. It is so often the case 
in these suppurations in the groin, especially after 
chancroid, that while the original abscess does well, 
fresh suppuration occurs in the other glands, and the 
case becomes a long one, and a source of disappoint- 
ment to the surgeon, and not uncommonly of loss of 
confidence on the part of the patient. This is avoided 
by removing the various enlarged glands as I have just 
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H sliould be 

H the aniL'stl 



mentioned. The same holds good with regard to glands 
elsewhere, certainly, at any rate, as regards the origin- 
ally affected gland, but, curiously enough, in my experi- 
ence, the multiple subacute, non-tubercular suppuration 
in glands has been practically limited to cases affecting 
the inguinal region. 

As regards suppuration occurring in serous cavities, 
I may aay one or two words on the question of empyema. 
In cases of acute empyema, the collection should be 
opened as early as possible, and if the pus has not been 
allowed to remain in the cheat till the lung has got 
firmly bound down by adliesions, the recovery will 
usually be very rapid provided the operation is properly 
done, and provided the wound is kept aseptic. In the 
first instance, the incision into the chest should be free, 
BO as to permit the complete escape of the pus, aud also 
of the masses of fibrinous material, which are so often 
present. This involves, in the case of children at any 
rate, the removal of a portion of the rib. In the 
case of adults, it is possible, in a considerable number 
of cases, to obtain sufficient access to the cavity of 
the chest through the intercostal spaces. The cheat 
huvuig Iwon opened, and as much of the pus having 
escaped as will do so in the first instance, the patient 
sliould be allowed to recover to some extent from 
the aniL'Sthetio, when he will usually commence to 




EMPYEMA, 173 

ough, or if he does not cough at once, he will do so on 

xitroducing the finger in contact with the lung. The 

nger being kept in the opening, this coughing on the 

art of the patient should be encouraged, because the 

^sult is that air is forced from the sound lung into the 

ollapsed lung, which is thus gradually expanded. In 

oing this, the finger should be kept in the opening 

hich has been made so as to prevent the entrance of 

ir, being from time to time removed so as to allow the 

jdt of the pus. In a comparatively short time, in 

€cent cases, the lung will be felt to have more or less 

ompletely filled the cavity, and to project close to the 

pening. Beyond seeing that the cavity is as empty as 

^Jiiossible, more especially of the fibrinous masses, I do 

ot think that it is advisable to wash it out, unless in 

ases where we have to do with tubercular empyema. 

drainage tube is then introduced which must 

^flBciently extend into the thoracic cavity, but need 

xiot go for any considerable distance ; and then, outside, 

over the orifice of this drainage tube, a piece of protec- 

tiive is placed which acts as a valve, allowing the exit 

of pus, but preventing the entrance of air, and thus, 

when the patient coughs, as he should be encouraged to 

do for some time after the operation, the expansion of 

the lung can go on. 

The dressing in such a case will very likely requiro 
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chaDgmg, in the first instance, within about twelve 
tiours, and a fresh piece of protective must be imme- 
diately placed over the orifice of the drainage tube on 
removal of the former piece. In the last case in which 
I opened an empyema in an adnlt, I left out the tube 
on the third day, and the result waa that the patient 
waa quite well, with a completely expanded lung, in a 
month, although when the empyema was opened, the 
chest was completely filled with pus, and the lung 
absolutely collapsed. In a number of cases at Padding- 
ton Green Children's Hospital, the tube has been left 
out at the end of twenty-four hours with equally satis- 
factory results; and it is quite evident from our ex- 
perience that it is a great mistake in the majority of 
instances to continue the drainage, according to our old 
rule, till the discharge has become slight in amount. 
By doing so, one is very likely to have a sinus left 
hehind, the healing of which is very troublesome. I 
need not go further into this matter, but I may refer the 
reader to the excellent papers which have been recently 
published in the Lamet on the pathology and treatment 
of empyema by Dr. G. A. Sutherland. 

The only other form of acute abscess to which I need 
especially allude are the abscesses which occur in con- 
nection with bone, cases of amte suppurative periodUis 
and odeomydiiis. In these cases, early incision through 
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the periosteum is a matter of the very greatest imix^rt- 
anoe^ and should be carried out as soon as the signs of 
inflammation of the periosteum and bone have mani- 
fested themselves. The incision should be free, both 
through the skin and through the periosteum ; and in 
cases where we have the typical grave signs of acute 
suppurative periostitis or osteomyelitis, if one fails to 
find pus under the periosteum, one should trephine tlie 
shell of the bone, and open the medullary cavity. In 
cases where the incision has not been made so early, and 
where the periosteum has been extensively stripped from 
the bone, it becomes a question whether one might not 
hasten matters by removal of the exposed portion of 
bone ; but if the wound is treated antiseptically, in most 
cases the greater part, and sometimes all the exposed 
bone, will recover; and, therefore, unless in a case 
where the whole shaft of the bone is involved, and 
where the epiphyseal lines are destroyed, and where 
therefore it may be advisable to remove the detached 
shaft, I think it is best to wait till one secH whether 
the bone will not recover. In such casfjs, however, 1 
think that the shell of the bone should 1x3 trei;hin';d 
and the medullary cavity opened, and if there is j;iih in 
the medullary cavity, this should be done in ya:\^mi\ 
places over the exposed area. 
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Diffuse CKLLULrriB. 



The other form of suppuration in the cellular tissue 
ia that known aa diffuse cellulitis, where the pua is not 
coiiL lued in a definite abscess cavity, but infiltrates the 
tissue. This comlition ia, as I have already said, due 
to the streptococcus pyc^enes, and these organisms not 
only lead to this diffuse infiltration of the tissues with 
pua, but also very often to death of shreds of tissue 
which come away afterwards as aloughs. This conditiou 
is a much more grave one than that of acute abscess, in 
bad cases the patient soon passing into what is known 
as the typhoid state. 

As regards the local appearances, the inflammatory 
condition spreads with great rapidity, the skin becoming 
red and brawny, and aa suppuration occurs, boggy, but 
in the early stages at any rate, it is very difficult to 
make out any definite fluctuation. At a later period, 
it is not uncommon to find in addition to the infil- 
tration of the tissues with pus, that somewhere or other 
there is a distinct fluctuating cavity. The intecbive 
material spreads along the lymphatic vesselB and 
not uncommonly bursts through the walls of theee 
vessels at various parts ol their course, leading to 
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multiple patches of inflammation ; and it is not 
uncommon for the condition to end in pyaemia. 

The treatment of this condition must be very 
thorough, and consists in permitting free and early 
exit for the pus and sloughs. A small incision will do 
no good whatever in this state, because the pus being 
infiltrated through the tissues would not escape and 
the process would go on spreading. It is absolutely 
essential that very free incisions should be made as 
soon as possible, these incisions extending right through 
the whole of the inflamed area, and if one incision 
does not suflBce to lay the whole part open, additional 
incisions must be made till the whole inflamed area 
is exposed to view. After the incision in the skin has 
been made, the part should be gently squeezed, and 
any recesses from which pus wells up, should be 
thoroughly opened. When one is satisfied that all the 
recesses have been fully opened, I think it is well, after 
sponging the wound, to touch the whole surface with 
undiluted carbolic acid with the view, if possible, of 
destroying all the micro-organisms, and the results in 
such cases are sometimes extremely satisfactory. As 
regards the after treatment, where it can be conveniently 
carried out, irrigation with a weak antiseptic solution in 
the manner formerly described is the best form of treat- 
ment in the first instance till the wound has become 
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covered with granulations. Subsequently, the treafc- 
uient must be carried out ou the lines already suffi- 
ciently laid down. 

The gravity of this condition depends partly on the 
constitutioual effect of the poisonous products of the 
o^nisms and partly on the situation of the disease. 
Diffuse cellulitis is most common in the upper arm, 
the organisms entering through scratches about the 
fingers or hand, and the inflammatory process un- 
fortunately does not always remain limited to the 
subcutaneous cellular tissue, but is apt to extend into 
the tendon sheaths and lead to very serious interference 
with the usefulness of the hand should the patient 
recover, these interferences being due partly to sloughing 
of tendons, to matting together of the muscles, and to 
adhesion of the tendons to the tendon sheaths. It is 
very important in these cases that as soon as the 
inflammatory condition has passed off, the movement 
of the fingers and wrist should Ije encouraged in order 
to prevent, as far as possible the formation of adliesions, 
and subsequently when the wound has healed, it is 
absolutely essential to employ massage, for a long 
period, and sometimes also occasional forcible movement 
under chloroform. 

In certain cases where the infiamniation is very 
extensive and involves the tendon sheaths to a large 
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extent, and where the condition of the patient is very 
grave, it may be necessary to perform amputation, but 
this can only be done provided the amputation can be 
carried out well above the inflammatory area. 

Another region where this affection sometimes occurs 
is in the deep cellular tissue of the neck — the condition 
known as Angina Ludovid. Here the organisms enter 
from the tonsils and spread in the sub-fascial tissues 
with great rapidity, and very often with fatal results. 
It is of great importance that these cases should be 
recognised early, because almost the only hope for the 
patient's life is free and extensive incisions into the 
inflammatory area. 



Chronic Abscess. 

Chronic abscess is practically always due to tuber- 
culosis, and the pathology and treatment of the disease 
is therefore totally different from that of the acute 
form. To illustrate the pathology of a chronic abscess, 
I may describe the method of formation of one in 
connection with the cellular tissue. The earliest 
commencement is the formation of a mass of tubercles. 
These tubercles giadually extend, leading to the 
occurrence of inflammation around, and the formation 
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of a nodule, which, in the first iDStance, is firm in 
tonsifitence, and more or less freely movable on the 
eurrounding parts. As ihe nodule increases in size, the 
older tubercles in the centre undergo caseation, the 
caseous mass acts as an irritant, fluid is poured out, and 
also some leucocytes; and thus we come to have a 
nodule containing a softened centre, the material in 
this centre being fluid with degenerated fragments of 
cells and tissue and some leucocytes, while the firm 
tissue outside constituting the wall of the abscess con- 
tains tubercles. Once fonned, the natural tendency is 
for the abscess to increase in size, fresh tubercles being 
constantly formed in the tissues around, while the 
older tubercles easeate and break down, the degenerated 
remains falling into the cavity of the abscess. On 
making a section of such a chronic abscess, thei-efore, 
one finds that the wall is composed of tubercles and 
imperfectly formed granulation tissue, and, while it is 
fii.iily well limited externally, the inner sui'face of the 
wall in contact with the abseeas is ragged and irregidar, 
and is composed in the main of caseating tissue. Hence, 
it follows that by simply opening such an abscess and in- 
serting a drainage tube, one merely evacuates the material 
which has already undergone degeneration, and does 
not in any way radically attack the essential disease. 
It is true that by removing the tension of the wall 
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due to the presence of the fluid contents, one does, to 
some extent, remove a cause of inflammation, but, 
nevertheless, one leaves the greater part of the curative 
work to be done by nature. That nature will in most 
cases prove equal to the task, provided only that the 
wound is kept aseptic, and that no fresh cause of 
inflammation enters in the shape of pyogenic organisms, 
and that the general health is kept up, is amply 
proved by the results which have been obtained in 
cases of abscesses connected with spinal disease which 
have been treated by simple aseptic drainage, as was 
the method employed by Sir Joseph Lister for many 
years. I have elsewhere given the statistics of cases 
treated in this way, from which it appears that over 
70 per cent, of psoas and other abscesses connected 
with spinal disease have completely recovered under 
this treatment. Nevertheless, even in these cases, the 
period during which the patients were under treatment 
was exceptionally long, on an average, something like 
eight months, and during that period the -patients were 
absolutely confined to bed, and at any time an unskilful 
dresser might make a mistake in his aseptic work and 
allow the entrance of micro-organisms, thus rendering 
the former trouble futile. 

Since the pathology of chronic abscesses has been 
more clearly ascertained, and we know that we have to 
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reckon not only with the contents of the ahscess but 
abo with the wall, methods have heen introduced which 
render the treatment of these cases much more precise 
and satisfactory, and the ultimate results more certain 
than was previously the case. Tliese methods may be 
summed up as three in number. (1.) The first and 
ideal plan is to dissect out the chronic abscess in the 
same way, or even more carefully, than one would 
dissect out any cystic tumour. This metliod of treat- 
ment cau be carried out in many cases, more especially 
where we have to do with snbcu tan eons chronic 
abscesses, which are not at all infrequent ia children, 
and which are termed by the French, " scrofulous 
gummata." In these cases a free incision is made over 
the Hbscesa, and if the skin itself is involved, the 
affected portion of the skin is included between the 
incisions, and the whole of the abscess is dissected out, 
care being taken to avoid, if possible, opening into the 
cavity or leaving any portion of the wall behind. If 
this is done properly, a clean cut wound is left which 
heals by first intention, and in tins way the whole 
process may be cut short, and the patient cured in the 
course of a few days. This method of dissecting out 
chronic absceases is not limited to subcutaneous 
abscesses, it is equally applicable in many cases to 
abscesaea connected with tubercular glands, where, of 
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course, in addition to removing the abscess wall, the 
gland from which it spread and all the enlarged glands 
in the neighbourhood are also taken away, and although 
one has to make a larger scar than would be necessary 
simply to open the abscess, the scar is linear instead of 
presenting the puckered, disfiguring appearance which 
so often follows spontaneous opening, or even drainage 
and scraping in these cases. 

In cases also where the abscess is connected with 
bone, it is possible in a certain number of instances to 
employ this radical treatment, more especially I would 
refer to chronic abscesses in connection with tubercular 
disease of the ribs, cases which do not do at all satis- 
factorily, or, at any rate, not at all rapidly, under any 
other plan of treatment. In such instances, I always, 
where the abscess is at all of moderate size, dissect out 
the abscess wall completely, and remove the whole of 
the carious part of the rib, taking care to cut through 
the healthy rib beyond. In such cases, it is true, one 
cannot remove absolutely the whole of the abscess wall 
by cutting, because there is practically always pus 
beneath the rib between it and the pleura, and that 
portion has to be dealt with by thorough scraping; 
but I have never yet failed in these cases to get 
healing by first intention, and satisfactory and per- 
manent cura Where also abscesses are connected with 
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rtthar bonea, or even with joints, and where they are 
not of large fiize, the same method of treatment may 
1^ adopted. 

(2.) Where it is impossible, on account of the large 
sije of the abscess, or on account of its intimate rela- 
tions to important structurea, to dissect out the wall 
in tlie munner which I have described, the next beat 
thing to do ia to lay it as freely open as possible, not 
merely milking an incision into which one can introduce 
u finger or instrument, but such an incision that one 
can hold apart the sides of the wound and look into the 
interior ; not uncommonly, one can make an incision 
extending over the whole length of the abscess. 
Having exposed the interior of the abscess in this way, 
nrid having evacuated the fluid contents, one then 
proceeds to remove the wall as thoroughly as possible, 
cutting it away at the superficial parts, either with a 
knife or with scissors; or at the deeper parts, where 
cutting is not advisable, scraping very thoroughly with 
a aharjj spoon, this scmping being much more satis- 
factorily accomplished where one can in this way look 
into the interior and see what one is doing than where 
one has to do it through a small orifice. Here, also, 
one can not uncommonly get rid of the wall completely 
and a^in obtain a wound which heals by first inten- 
tion. If, in such cases, the abscess has originated from 
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bone, one is also able to see and define the extent of 
the disease, and to chisel or gouge away the affected 
tissua Where one does not feel absolutely certain 
that all the disease has been removed, I think it is 
advisable to fill the wound, before putting in the 
stitches, with iodoform and glycerine emulsion, which 
consists of glycerine, to which is added a small pro- 
portion of bichloride of mercury (xwfs^ ^^ ^uW P^^^X 
and which contains 10 per cent, of iodoform in suspen- 
sion. Although I do not place any very great reliance 
in iodoform as an antitubercular agent, still I think, 
looking over one's whole experience, that it is not 
without a certain amoimt of value. In cases, on the 
other hand, where a considerable amount of tubercular 
material is unavoidably left behind, it is best not to 
stitch up the wound, but to pack it with cyanide gauze 
which has been thoroughly powdered with iodoform. 
This packing is left in, in the first instance, for some 
days, and then subsequently should be renewed daily. 
Once the wound has become completely covered with 
healthy granulations, the packing may be left off and 
stitches inserted, a drainage tube being of course used. 
Union will then occur in a considerable number of 
cases at once. 

(3.) Lastly, we may have to do with cases where it 
is impossible, from the situation and connections of the 
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I to treat it in either of the ahove mentioned 
waya. These are chiefly cases of ahseessea connected 
with the spinal column, more eapeciolly eases of psoas 
ahseeas. In such instances it is impossible to lay open 
the cavity in such a way as to make the whole, or even 
the greater part, of its extent visible without, at the 
same time, damaging the strength of the abdominal 
walla very materially, and therefore we must resort to 
a less severe method. This consists in making a 
smaller incision into the abscess, in the case of psoas 
ahscess best in front of the anterior superior iliac 
spine, and thoroughly squeezing out the cheesy eon- 
tents. The abscess should then be washed out with a 
weak antiseptic solution, for which purpose I generally 
employ a 1 to 6000 sublimate solution, at the tempera- 
ture of the body, and then the wall must he as 
thoroughly scraped with a sharp spoon as possible. 
The washing out and scraping is best performed by 
means of the flushing spoons introduced by Mr. Barker, 
care of course being taken in aci'aping the inner part 
of the wall not to perforate the peritoneum or to injure 
the vessels. 

After the wall has been thoroi^hly scraped and the 
contents washed out. it is well to complete the process 
by introducing rough sponges held on long dressing 
(orcepa, with the view not only of soaking up and 
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removing the remains of the sublimate sohition, but 
also of detaching any cheesy material or tags which 
may have escaped the action of the spoon. Having 
in this way dried the abscess cavity, it should be filled 
with iodoform and glycerine emulsion (usually from 
one to two ounces), a considerable part of which sub- 
sequently runs out, and then the external opening 
must be closed by means of stitchea In a large pro- 
portion of cases the external wound heals by first 
intention. In a small number it may heal in the first 
instance, and subsequently break down. In a certain 
number of cases, although the externsil wound heals 
by first intention, there is found, after a few weeks, 
a small collection of fluid, and it is well to evacuate 
this collection again, repeating the whole process at the 
the same time. As a rule, this fluid is a brownish 
glairy material, and contains a certain quantity of 
iodine. 

In the great majority of cases permanent healing is 
obtained either after one operation, or most commonly 
after two or three. In any case, the length of treat- 
ment is short as compared with that required for 
drainage, while the patient is not subjected to the 
same risk of sepsis. It is needless to remark that 
this operation must, of course, be carried out with all 
the precautions which I have previously mentioned. 
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In a certain proportion of cases, after the wound 
h(?nlB by first intention, a small sinus foima, and 
remains open. In some instances it heals again soon, 
but iu other cases, IE nothing further is done, it remains 
open for u considerable time. In most cases where 
tluB takes place, if the sinus does not close in two 
or three weeks, I dissect away the surrounding portion 
of skin, and open up the canal, and scrape it afresh, 
injecting iodoform and glycerine, and bringing the 
edges together after loosening them by lateral dissec- 
tion through the fat. Such a performance is generally 
successful, but in a few rare cases, even though it is 
rei>eated several times, a sinus again forma, and if 
that occurs, one must have recourse to the old plan of 
drainage. 

The same principles apply to tubercular empyema, 
tubercular peritonitis with suppuration, &G. 
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Jatt ready. 

ALLEN (HARRISON). A SYSTEM OP HUMAN ANATOMY; 
WITH AN INTRDDncTOBY SECTION ON HISTOLOGY, by 
E. O. Shakbbfkabe, M. D. Compriaing 813 doublfr-oolumued qnarto 
yagen, with 380 engravingH on etuoe uo 109 plates, and 341 woodcuts 
iQtheltixt, IiiBi:iiiect<niiB,eaoli in aportfolin. Price persection, $3.50. 
Also, buuud in nne volume, doth, $23 ; half Russia, {2S. Sold by aub- 
MTiplluii oidy. 

ABfERICAN 8YSTB1M OP DENTISTRY". In tieatiBes by various 
authors. Edited by Wilhttb F. Litch, M.D., D.D.S. In three verv 
hundsiime Bu^r-royal octavo volumis, conlaioing 3180 pazes, with 
180.1 illuBtmtiauB and 9 tutl-poge plates. Per volume, cloth, $6; 
leather, 17 ; balf M<iroc<w, $8. For toie by ti^criplion oviy. Frns- 
pi^ma free on application to the Publishers. 

AMERICAN SYSTEMS OP GYNECOLOGY" AND OBSTET- 
RICS. In treatiseB by the most eminent Amerioao Bpocialista. Gyne- 
cology edit«d by Matthevf D. Mann, A. M., M. D., and Obstetrics 
edilM by Barton' C, Hirst, M. D. In foai large octavo volumes 
oomprisiiiE 3612 pages, vith 1092 engraviDga, and 8 colored plates. Per 
volume, ofath, $5 ; leather, $(l ; half Bu^a, $7. Por aaie by luitcrip- 
tioa omy. PnwpectnB free on application to the Publishers. 

ASHHtTRST (JOHN, JR.). THE PfilNCIPLES AND PRACTICE 
OF 8UBGEBY. For the use of Students and Practitiiiners. New 
|6tb) and revised edition. In one laive and handsome octavo volume 
of iliil pages, with <)5S engmviugs. Clo(h,£l) ; leather,t7. J-aatrtady. 

ASHWELL (SAMUEL). A PBACTICAL TREATISE ON THE 
DISK.\SES OF WOMEN. Thiol edition. 520 pages. Cloth, $3.50. 

A SY'STEM OP PRACTICAL MEmCINR BY AMERICAN" 
AUTHORS. Edited by William Peppeb M.li., LL.D. In five 
large octavn vulames, containing 5573 paues and lUS illuBtratdoDB. Price 
per volume, cloth, So; leather IS; half Russia, $7. Sold by mtbicrip- 
tian only. Prospectus free on application to the Publishers. 

ATTPIELD (JOHN). CHEMISTRY ; GENERAL, MEDICAL AND 
PHARMACEUTICAL. New |14th) edition, specially revised by the 
Author for America. In one handsome 12mo. volume of 794 pages, 
with 88 illustrations. Cloth, $2.75; leather, $3.26. Jutlrrady. 

BARNES (ROBERT). A PRACTICAL TREATISE ON THE DIS- 
EASES OF WOMEN. Thiid Amerirain from third English edition. 
In one Svo. vol. of ftbont SOO pages, vrith about 200 illus. 

BARNES (ROBERT AND PANCOURT). A SYSTEM OF OB- 
STETRIC MEDICINE AND SURGERY, THEORETICAL AND 
CLINICAL. The Section on Embryology by Pbop, Milnbs Mab- 
SHALL. In one large octavo volume of 872 pages, with 231 illustra- 
tions. Chith, *5 ; leather, $6. 



Cloth, $i.25. 

MEDICAL ELECTRICITY. A PRACTICAL TREATISE ON 

THE APPLICATIONS OF ELECTHICITY TO MEDICINE AND 
SURfERY, Third edition. In one octavo volame of 308 pages, 
with 110 illufit ration 9. 

BA8HAM (W. R.). RENAL DISEASES ; A CLINICAL GUIDE TO 
THEIR DIAGNOSIS AND TREATMENT. In one 12mo. volume 
of MH pages, with 21 illustrations. Cloth, $2. 

BEU. (F, JEFFREY). COMPARATIVE ANATOMY AND PHYS- 
IOLOGY. In one ISmo. volume of 5((1 pages, wilh 23S engravinga. 
„. .. ., „ .-.,.,„. ' 'fau-uttU, V. " 



riolh, $2. Set Sliidenls' Strir* oS Maun 
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BE^jLiAMY (EDWARD). A MANUAL OF SURGICAL ANATOMY. 
In one 12mo. vol. of 300 pages, with 50 illustrations. Cloth, $2.25. 

BERRY (GEORGE A.). DISEASES OF THE EYE ; A PRACTICAL 
TREATISE FOR STUDENTS OF OPHTHALMOLOGY. New (2d) 
edition. Very handsome octavo vol. of 745 pages, with 197 original 
illus. in the text, of which 87 are exquisitely colored. Cloth, $8. 

BUililNGS (JOHN S.). THE NATIONAL MEDICAL DICTIONARY. 
Including in one alphabet English, French, German, Italian and 
Latin Technical Terms used in Medicine and the Collateral Sciences. 
In two very handsome imperial octavo volumes, containing 1574 
pages and two colored plates. Per volume, cloth, $6; leather, $7; 
naif Morocco, $8.50. For sale by subscription only. Specimen pages 
on application to publishers. 

BLiOXAM (C. Ij.). CHEMISTRY, INORGANIC AND ORGANIC. 
With Experiments. New American from the fifth London edition. 
In one handsome octavo volume of 727 pages, with 292 illustrations. 
Cloth, $2 ; leather, $3. 

BRISTOllTE (J. S.). A TREATISE ON THE SCIENCE AND PRAC- 
TICE OF MEDICINE. Eighth edition. In one octavo volume 
of 1325 pages, with 114 illustrations. 

BROADBENT (W. H.). THE PULSE. In one 12mo. vol. of 317 pages, 
with 59 engravings. Cloth, $1.75. See Series of Clinicai Manuals^ p. 13. 

BROl^NE (LENNOX). THE THROAT AND NOSE AND THEIR 
DISEASES. New (4th) and enlarged edition. In one imperial octavo 
volume of 751 pages, with 235 engravings and 120 illustrations in 
color. Cloth, $6.50. 

KOCH'S REMEDY IN RELATION ESPECIALLY TO THROAT 



CONSUMPTION. In one octavo volume of 121 nages, with 45 illus- 
trations, 4 of which are colored, and 17 charts. Cloth, $1.50. 

BRUCE (J. MITCHELL.). MATERIA MEDICA AND THERA- 
PEUTICS. Fifth edition. In one 12mo. volume of 591 pages. 
Cloth, $1.50. See Student's Series of Manuals^ p. 14. 

BRUNTON. (T. LAUDER). A MANUAL OF PHARMACOLOGY, 
THERAPEUTICS AND MATERIA MEDICA ; including the Phar- 
macy, the Physiological Action and the Therapeutical Uses of Drugs. 
Third and revised edition, in one octavo vol. of 1305 pp., with 230 illus. 

BRYANT (THOMAS). THE PRACTICE OF SURGERY. Fourth 
American from the fourth English edition. In one imperial octavo vol. 
of 1040 pages, with 727 illustrations. Cloth, $6.50; leather, $7.50. 

BUMSTEAD (F. J.) AND TAYLOR (R. W.). THE PATHOLOGY 
AND TREATMENT OF VENEREAL DISEASES. New edition. 
See Taylor on Venereal Diseases. 

BURNETT (CHARLES H.). THE EAR : ITS ANATOMY, PHYSI- 
OLOGY AND DISEASES. A Practical Treatise for the Use of 
Students and Practitioners. Second edition. In one 8vo. volume of 
580 pages, with 107 illustrations. Cloth, $4 ; leather, $5. 

BUTLIN (HENRY T.). DISEASES OF THE TONGUE. In one 

pocket-size 12mo. volume of 456 pages, with 8 colored plates and 3 
engravings. Limp cloth, $3.50. See Series of Clinical Manuals y 
page 13. 

CARPENTER (WM. B.). PRIZE ESSAY ON THE USE OF ALCO- 
HOLIC LIQUORS IN HEALTH AND DISEASE. New edition, 
with a Preface by D. F. Condie, M. D. One 12mo. volume of 17S 
pages. Cloth, 60 cents. 

PRINCIPLES OF HUMAN PHYSIOLOGY. In one lar^<i oRfoiT?^ 



volume. 
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CARTER ' H. ItRl'DEXELJil AXD FROST (W. AD.VM8)., OPH- 

III \l ''II' -I U'rI-.llY. In line wictet-sixe I2ido. volume of 559 
. . k Iti^ and one plate. Cloth, $2.25. See Series 0/ 

(■A.--l'\Kl ( ]{ VILl.KS JR.), A TEST-BOOK OS PHARMACY. 

t'lr >iii<l<'iu> uiKl Pliarmaeista. In une handsoaie iwmvo volame, 

iJiuru 111^ lily illu^nUdl. InpTtii. 
CU.\MBERS|T. K.1. A MANTJAL OF DIET IN HEALTH AND 

UIJ^EASE. In one hundsoroe Sto. vol. of 302 pages. Cloth, *2.75. 
CH.iPMAN (HENRY C). A TREATISE OS HUMAS PHYSI- 

OLfHiY. lu one octavii volume of }>25 pages, with tiOo illnatnitinns. 

Cloth, iii.50: lenthcr. S6.,)0, 
CUAKIitiS iT. CBANSTOUNI. THE ELEMESTS OF PHYSIO- 

LOGICAL ASD PATUOLOGIC.VL CUEJUSTRY. In one hand- 

t^anle octavo volume of 451 pages, with 3S engraviugs aud 1 colored 

plate. Cloth, (3.50. 



CI,ARKE(W.B.)AXDI.OCKWOOD(C. a). THE DISSECTOR'S 

MASUAL. Iq one 12uio. volume of 396 pages, with 4!l engravings, 
riulb, $1.50. Sei; Sludtali' Seritt of Mauwdi, p. 14. 

CLASSE-VS QOANTITATIVE ASAXYSI8. Traoalated hy Edg.^r P. 
^^MlTH.Ph.D. Inouel2nio.yol. of334pp.,with3aiIlufi. Cloth, $2. 

CLEIiAND 'JOHN), A DIRECTORY FOR THE DISSECTION OP 
THE HUMAS BODY. In oue ISino, vol, of 178 pages. Cloth, tl.36. 

CLOUSTON 1 THOMAS S.). CLINICAL LECTURES ON MENTAL 
nrSEASES. With nil A)>strael of Laws of U. S. on Custody of the 
Itisine, liy C. F. Foi.soM, M. D. In one baiidsome octovr. volume of 
.141 pai.i:'!', illiistrnleil nith engravini^ and S tithneraphic plates. 
CI01I1, $4. Dg. Fiil,f;ii.«'s Abstritft is also furnished separafcly in 
imi? .>ctii\-i> volume of 1(W jiaKrs. Cloth, *1.,50. 

CLOWES iPR-AXK). AS ELEMEKTAKY TREATISE ON PRACTL 
CAL CHEMISTRY AND QUALITATIVE INORGANIC ANALY. 
SIS. From the fourth English edition. In one hnndaome 12mo. 
volume of 387 pages, with 56 engravings. Cloth, $2.50. 

COATS (JOSEPH). A TREATISE ON PATHOLOGY. In one vol. 
of 839 julgee, with 339 engraviuga. Cioth, JS-IO ; Itather, S6.50. 

COHEN IS. SOIjIS). A HANDBOOK OF APPLIED THERA- 
PEITTICS. One large I2mo. volume, with illustrations. Preporiny. 

COLEMAN (ALFRED). A MANUAL OP DENTAL SCRGERY 
AND PATHOLOGY. With Notes and Additions to adapt it to Amer- 
ican Practice. ByTHOs. CSTELtWAeKN, M.A.,M.D., D.D.S. Inolw 
handsome oolavo vol, of 412 pagea, with 331 engraviiigB. Cloth, $3Ji6. 

CONDIE ID. FRANCIS). A PRACTICAL TREATISE ON THE DIS- 
EASES OP CHILDREN. Sixth edition, revised and enlarged. Id 
one large 8vo. volume of 719 pages. Cloth, $5.25 ; leather, $6.23. 

OORNHi (V.j. SYPHILIS: ITS MORBID ANATOMY, DIAGNO- 
SIS AND TREATMENT. Translated, with Notes and Additions, by 
J, Henky C. 81MES, M.D. and J. Wiluam White, M. D. Iq one 
8vo. volume of 461 iiages, with 84 illustrations. Cloth, tS.75. 

CULVER (E. M.) AND HAYDEN (J.R.). MANUAL OF VENE- 
REAL DISEASES. In oue 12mo. volume of 28S pages, with 33 
eu^TBrin^. Cioth, $1.75, 
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DAL.TON (JOHN C). A TREATISE ON HUMAN PHYSIOLOGY. 
Seventh edition, thoroughly revised and greatly improved. In one 
very handsome octatvo volume of 722 pages, with 252 engravings 
Cloth, $5 ; leather, $6. 

DOCTRINES OF THE CIRCULATION OF THE BLOOD. In 

one handsome 12mo. volume of 293 pages. Cloth, >2. 

DANA (JAMES D.). THE STRUCTURE AND CLASSIFICATION 
OF ZOOPHYTES. With illustrations on wood. In one imperial 
4to. volume. Cloth, $4. 

DAVENPORT (F. H.). DISEASES OF WOMEN. A Manual of 
Non-Surgical Gynecolo^. For the use of Students and General Prac- 
titioners. Second edition. In one handsome 12mo. volume of 314 
pages, with 107 engravings. Cloth, >1.75. 

DAVIS (F. H.). LECTURES ON CLINICAL MEDICINE. Second 
edition. In one 12mo. volume of 287 pages. Cloth, $1.75. 

DE IjA BECHE'S geological OBSERVER. In one large octavo 
volume of 700 pages, with 300 engravings. Cloth, $4. 

DENNIS (FREDERIC S.) AND BILJLINGS (JOHN S.) A SYSTEM 
OF SURGERY. In Treatises by various Authors. In very hand- 
some octavo volumes, richly illustrated. Shortly. 

DRAPER (JOHN C). MEDICAL PHYSICS. A Text-book for Stu- 
dents and Practitioners of Medicine. In one handsome octavo volume 
of 734 pages, with 376 engravings. Cloth, $4. 

DRUITT (ROBERT). THE PRINCIPLES AND PRACTICE OF 
MODERN SURGERY. A new American, from the twelfth London 
edition, edited by Stanley Boyd, F. R. C. S. In one large octavo 
volume of 965 pages, with 373 engravings. Cloth, $4 ; leather, $5. 

DUANE (AUEXANDER.) THE STUDENT'S DICTIONARY OF 
MEDICINE AND THE ALLIED SCIENCES. Comprising the 
Pronunciation, Derivation and Full Explanation of Medical Terms. 
Together with much Collateral Descriptive Matter, Numerous Tables, 
etc. In one square octavo volume or 658 pages. Cloth, $4.25 ; half 
leather, $4.50 ; full sheep, $5. Thumb-letter Index for quick use, 50 
cents extra. 

DUNCAN (J. MATTHEWS). CLINICAL LECTURES ON THE 
DISEASES OF WOMEN. Delivered in St. Bartholomew's Hospital. 
In one octavo volume of 175 pages. Cloth, $1.50. 

DUNGIilSON (ROBIiEY). A DICTIONARY OF MEDICAL SCI- 
ENCE. Containing a full explanation of the various subjects and 
terms of Anatomy, Physiology, Medical Chemistry, Pharmacy, Phar- 
macology, Therapeutics, Medicine, Hygiene, Dietetics, Pathology, Sur- 
gery, Ophthalmology, Otology, Laryngology, Dermatology, Gynecol- 
ogy, Obstetrics, Pediatrics, Medical Jurisprudence, Dentistrj', etc., etc. 
By RoBLEY DUNGLISON, M. D., LL. D., late Professor of* Institutes 
of Medicine in the Jefferson Medical College of Philadelphia. Edited 
by Richard J. Dunglison, A. M., M. D. New (21st) edition, thor- 
oughly revised and greatly enlarged and improved, with the Pronuncia- 
tion, Accentuation and Derivation of the Terms. In one magnificent 
imperial octavo volume of 1191 pages. Cloth, $7 ; leather, $8 Thumb- 
letter Index for quick use, 75 cents extra. 

EDES (ROBERT T.). TEXT-BOOK OF THERAPEUTICS AND 
MATERIA MEDICA. In one 8vo. volume of 544 pages. Cloth, $3.50 ; 
leather, $4.50. 

EDIS (ARTHUR W.). DISEASES OF WOMEN. A Manual for 
Students and Practitioners. In one handsome^vo. volume of 570 pages, 
with 148 engravings. Cloth, *3 ; leather, $4. 

EliLIS (GEORGE VINER). DEMONSTRATIONS IN ANATOMY. 
Being a Guide to the Knowledge of the Human Body by Dissection. 
From the eighth and revised English editioii. In ciwfe ^:»«!.\5a.NQ ^Osxsssjsfc 
of 71 6 pages, with 249 engravings. C\ot\i , "^ 'lb \ \^^^«t , ^ :1^ « 
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BAIMtrr iTHOMAS ABIIISI. THE PKINCIPLE3 AND PRAC- 
TICE OF GYS^COLOGY, for the use of Studenls and Practitiooere. 
Third editiou, eu]art{(Kl and revined. lu oae iarge Svn. volnme of 880 
|>ages, with 150 original engraviugs. ClotJi, $5 ; leather, (S. 

ERICH8BN (JOHN E.l. THE SCIENCE AND AKT OF SUR- 
GERY. A new Amtricao from the eighth enlarged aod revised Lim- 
dc)i] ulitiim. lu two large ncturn vnlumoi oontuining 2^10 pages, with 
9e4 engravings. CJoth, 39 ; leather, Sll- 

FARQUHARSON iROBERT). A GUIDE TO THERAPEUTICS. 
Friurth American from fourth English edition, revised by Frakk 
WooDBliKY, M.D. In out 12mo. volume of 5S1 pages. Cloth, $2.50. 

FIELD IGBORGE: P.). A MANUAL OF DISEASES OF THE 
EAR. Fourth edition. In one octavo volume uf 3H1 pages, with 73 
pngmviusH and 31 colored plates. Cloth, $3.76. 

FLIXT I AUSTIN). A TREATISE ON THE PRINCIPLES AND 
PRACTICE OF MEDICINE. New (7lhi edition, thoroughly reviged 
by Frederick P, Henbt. M D. Iu one large 8vo. volume of 1143 
pa^i«, with en^p^vings. Cloth, $o.(H) ; leather, $0'00. Jual ready. 

A M.\NUAL OF AUSCULTATION AND PERCUSSION; of 

the Physical Diagoonis of Dieeases of the Luiij^ and Heart, and of 
Thoracic Aneurism. Fifth edition, revised by Ja»eb C.Wii^ds, M.D. 
In one handsome 12mo, volume of 274 paj^, with IS engravings. 

A PRACTICAL TREATISE ON THE DIAGNOSIS AND 

TREATMENT OF DISEASES OF THE HEART. Second edition, 
enlarged. In oue octavo volume of SoO pages. Cloth, ^. 

A PRACTICAL TREATISE ON THE PHYSICAL EXPLO- 
RATION OF THE CHEST, AND THE DIAGNOSIS OF DIS- 
EASES AFFECTING THE RESPIRATORY ORGANS. Second 
and revised edition. In one octavo volutne uf 591 pages. Cloth, $4.50. 

MEDICAL ESSAY'S. In one 12mo. vol. of 310 pages. Cloth, $1.38. 

ON PHTHISIS : ITS MORBID ANATOMY, ETIOLOGY, ETC. 

A Series of Clinical Leeturee. In one 8vo. volome of 443 pages. 
Cloth, i&.m. 

FOLSOM (C. P.). AN ABSTRACT OF STATUTES OF U. S. 
ON CUSTODY OF THE INSANE. In one Svo. vol. of 108 pages. 
Cloth, $1 ,50, Also bound with CVumsWh on latanity. 

FOSIEai 'MICHAEL). A TEXT-BOOK OF PHYSIOLOGY, Fifth 

and revised American from the fifth English edition. In one largo 
ootBVO volume of 1064 pages, with 316 engravingH. Cloth, $4.50; 

leather, $5.50. 

FOTHERGILL 'J. MIIjNERl. THE PRACTITIONER'S HAND- 
BOOK OF TREATMENT. Third edition. In one handsome octavo 
volnme of 664 pages. Cloth, $3.75 ; leather, ?4 75. 

FOWNES (GEORGEi. A MANUAL OF ELEMENTARY CHEM- 
ISTRY (INORGANIC AND ORGANIC). Twelfth edition, Em- 
biidying Watm' P/tyaical and Inorganic Chemiitry. In one royal 
12mo. volume of lOiil pages, with 168 engravings, and 1 colored 
phlte. Cloth, $2.7o ; leather, $3.25. 

POX (TILBURY AND T. COLCOTT), EPITOME OF SKIN 
DISEASES, with Fomiiilse. For Students and Praclitiouera. Thirf 
.■Inierican edition, revised hy T, 0. Fox. In one small i amn vfilum* 
of 2:iS pages. Clolh.Sl.2:.. _J^naM 
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T'RANKIiAND (E.) AND JAPP (F.R.). INORGANIC CHEMISTRY. 

In one handsome octavo volume of 677 pages, with 51 engravings and 
2 plates. Cloth, $3.75 ; leather, $4.75. 

TT^IiliER (HENRY). ON DISEASES OF THE LUNGS AND AIR 
PASSAGES. Their Pathology, Physical Diagnosis, Symptoms and 
Treatment. From second English edition. In one 8vo. volume of 475 
pages. Cloth, $3.50. 

-GANT (FREDERICK JAMES). THE STUDENT'S SURGERY. A 

Multum in Parvo. In one square octavo volume of 845 pages, with 
159 engravings. Cloth, $3.75. 

OIBBES (HEXEAGE). PRACTICAL PATHOLOGY AND MOR- 
BID HISTOLOGY. In one very handsome octavo volume of 314 
l>ages, with 60 illustrations, mostly photographic. Cloth, $2.75. 

<JIBNEY (V. P.). ORTHOPEDIC SURGERY. For the use of Practi- 
tioners and Students. In one 8vo. vol. profusely illus. Preparing. 

GOULD (A. PEARCE). SURGICAL DIAGNOSIS.. In one 12mo. 
vol. of 589 pages. Cloth, $2. See IStudenVs Series of Manuals ^ j). 14. 

GRAY (HENRY). ANATOMY, DESCRIPTIVE AND SURGICAL. 
PMited bv T. Pickering Pick, F.R.C.S. A new American, from the 
thirteentli English edition, thoroughly revised. In one imperial octavo 
volume of 1118 pages, with 636 large and elaborate engravings. Price, 
with illustrations in colors, cloth, $7 ; leather, $8. Price, with illus- 
trations in black, cloth, $6 ; leather, $7. 

GRAY (L.ANDON CARTER). A TREATISE ON NERVOUS AND 
MENTAL DISEASES. For Students and Practitioners of Medicine. 
In one handsome octavo volume of 681 pages, with 168 engravings. 
Cloth, $4.50 ; leather, $5.50. 

GREEN (T. HENRY). AN INTRODUCTION TO PATHOLOGY 
s AND MORBID ANATOMY. Sixth American from the seventh 
Loudon edition. In one handsome octavo volume of 540 pages, with 
167 engravings. Cloth, $2.75. 

GREENE (WILLIAM H.). A MANUAL OF MEDICAL CHEM- 
ISTRY. For the Use of Students. Based upon Bowman's Medical 
Chemistry. In one 12rao. vol. of 310 pages, with 74 illus. Cloth, $1.75. 

GROSS (SAMUEL W.). A PRACTICAL TREATISE ON IMPO- 
TENCE, STERILITY, AND ALLIED DISORDERS OF THE MALE 
SEXUAL ORGANS. Fourth edition. Edited bv F. R. Sturgis, M.D. 
In one liandsome octavo vol. of 165 pages, with 18 illus. Cloth, $1.50. 

GROSS fSAMUEL D.). A PRACTICAL TREATISE ON THE DIS- 
EASES, IXJ URIES AND MALFORMATIONS OF THE URINARY 
BLADDER, THE PROSTATE GLAND AND THE URETHRA. 
Third edition, thoroughly revised and edited by Samuel W. Gross, 
M. D. In one octavo vol. of 574 pages, with 170 illus. Cloth, $4.50. 

HABERSHON fS. O.). ON THE DISEASES OF THE ABDOMEN, 
comprising those of the Stomach, Qiisophaous, Caecum, Intestines 
and Peritoneum. Second American from the third English edition. 
In one octavo volume of 554 pages, with 11 engravings. Cloth, $3.50. 

HAMILTON (ALLAN MCL.ANE). NERVOUS DISEASES, THEIR 
DESCRIPTION AND TREATMENT. Second and revised edition. 
In one octavo volume of 598 pages, with 72 engravings. Cloth, $4. 

HAMILTON (FRANK H.). A PRACTICAL TREATISE ON FRAC- 
TURES AND DISLOCATIONS. Eighth edition, revised and edited 
by Stephen Smith, A. M., M. D. In one handsome octavo volume of 
832 pages, with 507 engravings. Cloth, $5.50 ; leather, $6.50. 

HARDAWAY (W. A.). MANUAL OF SKIN DISEASES. In one 
12mo. volume of 440 pages. Cloth, %Z, 
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HARE IHOBART AUOR¥). A TEXT-BOOK OF PRACTICAL 

T1IEEAPEUTIC8, wiih Spreiftl Befcrence to Hie ApiJioJition of 
Kemedift] Measures to DiaeBae and their Emplnyment npnn a iUliiinal 
Basis. With articleH on Taritina siittjectx bv veU-kii<m-ii specialists. 
New (4th) edition, revised and enlarged. lu one octavo volume of 
740i)Bges. Cloth, fci. 75; leather, $4. 7a. Just ready. 

HARE [UOBAKT AMORY), EDITOR. A SYSTEM OF PRAC- 
TICAL THEBAPKUTIC8. By American and Foreign Authors. In 
II seriea of eontribuliona by 78 eroinent Phyaciana. Three Imge uclavo 
viiluuiea oonipriaiuK 3644 pages, with 431 engmvingB; Price per 
volume, clotli, |6 ; leather, S6 ; half Kusaia, t7. For sale by fub- 
icriptioit only. Addreas the pnblisliers 

HARTSHORKE (HENRT) ESSENTIALS OF THE PRINCIPLES 
AND PRACTICE OF MEPK !>!■ F fll rt t r.n I ne I'mo 
viilume,669pagea,w tl 144p I I 1 alf hoand, *3 

A HANDBOOK OF 4V \ I I I 1 "If ^i In one 

I2mo. volume of 310 pages I 1 h 1 a 

— A CONSPECTU'? OP Til) I (.ompns ug 

Manuals of Analiimy Phya I I Mcdica Prac- 

rice of Medicine, Surjcery ani Ol 1 1 i on In one royal 

l:;niD. vol. of 1028 pHgee with 4 7 iRus Clnth *4 leather $5 

HAYEM (GEORGBH) PH\SI(.\L AND WTL K \I THLRV- 
PEUTICS. The Remedial tee of Heat Heolr 1 Modfistonsof 
Atmospherie Prrseure CI u ates aid Al u ral \^ atcr« Edited by 
Prof 11. A. Hare, M. D. In one ortavo volume nith numerouB 
illustrations. Preparing. • 

HEaiMAN (G. ERNEST). FIRST LINES IN MIDWIFERY. In 
one 12mo. vol. of 198 pages, with 80 engravings. Cloth, $1.25. See 
A'dufcnCa Seriet r^ SlaniuiU, p. 14. 

HE»UHANir (li,), EXPERIMENTAL PHARMACOLOGY. A Hand- 
IXHik of thu Methuds fur Determining the Physiologioal AotioDB of 
Drugs. Tionalated by Robert Mbabe Smith, M. D. in one 12oio. 
volume of 1119 pagea, with 33 engraviuga. Cloth, $1.50. 

HH-Ij iBERKEIiElT). SYPHILIS AND LOCAL CONTAGIOUS 
DISORDERS. In one Svo. volume of 479 pages. Cloth, $3.25. 

HILLIER ITHOMA8). A HANDBOOK OF SKIN DISEASES. 
Second edition. In one royal l2rao. volume of 353 pages, with two 
plates. Cloth, $2.25. 

HIRST (BARTON C.} AND PISRSOIi (GEORGE A.). HUMAN 
MONSTROSITIES. Maguifioent Iblio, coutaining L'20 piiges of text 
and Uluatrated with 12.1 engravloga and 39 laJ^ photographic plales 
from nature. In four parta, price each, $5. Limited edilion. For tale 
bii mibKriptioK only, 

BOBLTN (RICHARD D.). -A DICTIONARY OF THE TERMS 
USED IN MEDICINE AND THE COLLATERAL SCIENCES, 
In one 1 mo, volume of 520 duuble-Eolumued iiages. Cloth, $1,50 ; 
leather *2 

HODGE (HUGH LI ON DI'*E\SES II CI LIAR TO WOMLN, 
INCH DING DISPLACEMENTS Ot THE LTEEUs Secondand 
re aed ed t on lu ne S u ol of It) pp w Ui Uu8 Cloth $4 oU 

HOFFMANN l-UEDERftK \ND I W £.K FRETDERICKB ) 
A M \ M I I 1 1 1 [ I I I Vi pi ed t. the 

Ixa I at us Thrd 

edit 1 Isi ue ocCa o 

HOLDEN LLllll J 1 1 i U \ND SDRGI 

( AL ^ II II \^ 1 1 1 ons bv W W 

kEE\ M D I I I 1 14 inees CI th *1 

HOLIiAND SIR HI Nl \ II I I M N( TFS 4ND REFLEC 

TIONS From I I I I I I I one hvo voluine of «)$ 

f. J!CH CI th tJ -^^g^^^^ 
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HOLMES (TIMOTHY). A TREATISE ON SURGERY. Its Prin- 
ciples and Practice. A new American from the fifth English edition. 
Edited by T. Pickering Pick, F.R.C.S. In one handsome octavo vol- 
ume of 1008 pages, with 428 engravings. Cloth, $6 ; leather, $7. 

A SYSTE:M of surgery. With notes and additions by various 



American authors. Edited by John H. Packard, M. D. In three 
verv handsome 8vo. volumes containing 3137 double-columned pages, 
with 979 engravings and 13 lithographic plates. Per volume, clotn, $6 ; 
leather, $7 ; half Russia, $7.50. For sale by subscription only. 

HORNER (AVHililAM E.). SPECIAL ANATOMY AND HIS- 
TOLOGY. Eighth edition, revised and modified. In two large 8vo. 
volumes of 1007 pages, containing 320 engravings. Cloth, $6. 

HUDSON (A.). LECTURES ON THE STUDY OF FEVER. In one 
octavo volume of 308 pages. Cloth, $2.50. 

HUTCHINSON (JONATHAN). SYPHILIS. In one pocket-size 12mo. 
volume of 542 pages, with 8 chromo-lithographic i>lates. Cloth, $2.25. 
See Series of Clinical Manuals^ p. 13. 

HYDE (JAMES NEVINS). A PRACTICAL TREATISE ON DIS- 
EASES OF THE SKIN. New (3d) edition, thoroughly revised. In 
one octavo volume of 802 pages, with 108 engravings and 9 colored 
plates. Cloth, $5; leather, $6." 

JACKSON (GEORGE THOMAS). THE READY-REFERENCE 
HANDBOOK OF DISEASES OF THE SKIN. In one 12mo. 
volume of 544 pages, with 50 engravings. $2.75. 

JAMIESON (W. AliliAN). DISEASES OF THE SKIN. Third 

edition. In one octavo volume of 656 pages, with 1 engraving and 9 
double-page chromo-lithographic plates. Cloth, $6. 

JONES (C. HANDFlEIiD). CLINICAL OBSERVATIONS ON 
FUNCTIONAL NERVOUS DISORDERS. Second American edi- 
tion. In one octavo volume of 340 pages. Cloth, $3.25. 

JTJLER (HENRY). A HANDBOOK OF OPHTHALMIC SCIENCE 
AND PRACTICE. New (2d) edition. In one octavo volume of 549 
pages, with 201 engravings, 17 chromo-lithographic plates, test-types of 
Jaeger and Snellen, and Holmgren's Color-Blinimess Test. Cloth, 
$5.50 ; leather, $0.50. 

KING (A. F. A.). A MANUAL OF OBSTETRICS. Fifth edition. In 
one 12mo. volume of 446 pages, with 150 illustrations. Cloth, $2.50. 

KLEEV (E.). ELEMENTS OF HISTOLOGY. Fourth edition. In 
one pocket-size 12mo. volume of 376 pages, with 194 engravings. 
Cloth, $1.75. See Student's Series of Afanuals, p. 14. 

liANDIS (HENRY G.). THE MANAGEMENT OF LABOR. In one 

handsome 12mo. volume of 329 pages, with 28 illus. Cloth, $1.75. 

liA ROCHE (R.;. YELLOW FEVER. In two 8vo. volumes of 1468 
pages. Cloth, $7. 

PNEUMONIA. In one 8vo. volume of 490 pages. Cloth, $3. 

liAURENCE (J. Z.) AND 3IOON (ROBERT C). A HANDY- 
BOOK OF OPHTHALMIC SURGERY. Second edition In one 
octavo volume of 227 pages, with 66 engravings. Cloth, $2.75. 

liAWSONf GEORGE'. INJURIES OF THE EYE, ORBIT AND 
EYE-LIDS. From the last English edition. In one handsome octavo 
volume of 404 i>ages, with 92 engravings. Cloth, $3.50. 

LEA 'HENRY C). CHAPTERS FROM THE RELIGIOUS HIS- 
TORY OF SPAIN: CENSORSHIP OF THE PRESS; MYSTICS 
AND ILLUMINATI ; THE ENDEMONIADAS ; EL SANTO Nl50 
DE LA GUARDIA; BRIANDA DE BA.^1>XX\. YTvQVMfeVlxsi^. 
volume of 522 pafsts. Cloth, $2 50. 
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1>EA IHENKY C). FORMULARY OF TlIE PAPAL PENITENTI- 
ARY. In one fivo. vol. uf 221 pujtes. w'fli frontispiece. Clotli, ?3.M). 

SUPEHSTITION AND FORCE; ESSAYS ON THE WAGER 

OF LAW. THE WAGER OF BATTLE. THE OEDEAL AND 

TORTrRE. Fnurth edition. thoroughlT rarised. In one huid- 
si.nip rovHl 13mti, vnlume of 639 pagea. Cloth, SS.76. 

STUDIES IN CHUBCH HISTORY. The Rise of the Temporal 

Powi'r— Benpflt of Clergy— En com munieftti on. New edition. In one 
liandiioine 12iua. volume uf 60S pages. Cloth, $2.50. 

^'AN HIBTORICAL SKETCH OF SACERDOTAL CELIBACY 

IS THE CHRISTIAN CHURCH. &econd edition. In one hand- 
some octavo volume of 686 pages. Cloth, $4.50. 

LEDGER. THE MEDICAL NEWS PHYSICIAN'S LEDGER. Con- 
tains SOO pagea ledger paper, ruled in approved atyle. Stnmgly 
liound with patent flesible back. Price, ii. 

LEE (HENRY) ON SYPHILIS. In one Svo, volume of 24fi uuges. 
Clotli, ifl 25. 



LOOMIS (ALFRED L.) AND THOMPSON iT¥. GILUAN). 

A SYSTEM OF PRACTICAL MEDICINE. In Treatisen by Vari- 
oUH Authors. In very handaome 8vo. volumes with illua. Preparing. 

LUCAS (CLEMENT). DISEASES OF THE URETHRA. Preparing. 
See Series nf CSimcoi Jlfanuali, p. 13. 

LUDLOW (J. L.). A MANUAL OF EXAMINATIONS UPON 
ANATOMY, PHYSIOLOGY. SURGERY, PRACTICE OF MEDI- 
CINE, OBSTETRICS, MATERIA MEDIC A, CHEMISTRY, PHAR- 
MACY AND THERAPEUTICS. To which is added n Medical Pot- 
mnlary. Third edition. In one royal 12mo. volume of 818 pages, with. 
a70 engravings. Cloth, J3.35; leather, S3.7a. 

LCPP (ARTHtTB P.). MANUAL OF CHEMISTRY, for the one of 
btudenls of Medicine. In one 12m«. volume of 522 pages, with 3S 
engiBviugs. Cloth, $2. See StifieiU'a Series of Manuals, p. 14. 

LYMAN (OENRY M.j. THE PRACTICE OF MEDICINE. In one 

very iiandeome ootaro volume of 935 pages, with 170 engravings. 
Cloth, *4.75: leather, i5.76. 
LYONS (ROBERT D.). A TREATISE OS FEVER. In one octavo 

volume of :i62 jnlgea. Cloth, (2. 25. 

MAISCH (JOHN M.]. A MANUAL OF ORGANIC M.\TERIA 
JIEDICA. Fifth edition. In one very handsoine 12mi). volume of 
544 pages, with 270 engravings. Cloth. $3. 

MANUALS. See Stadeat'a QvU Series, p. \i, StudetU's Seria 

Ills, p. 14, and Series of Ctiiticat Jfantioii, p. 13. 
MARSH (HOWARD). DISEASES OF THE .JOINTS. In one lamo. 

volume of 468 pages, witli ti4 engraving ' ' ■ ■ . -- 

See Seriet of ChnictU Manun-la, p. 13, 



» 



Folume of 468 pages, witli 64 engravings and a colored plate. Cloth, &. 
' " ■ -'Chnic- "- ' 

MAY (C. H.). MANUAL OF THE DISEASES OF WOMEN. For 
tlie use of Students and Practitioner. Seomd edition, revised by L. 
8. RAtJ, M. D. In one I2mo. volume of 3«0 |Higes, with 31 e 
iugs, Clolh, tl.r." 

MILLER (JAMES). PRINCIPLES OF SURGERY. Fourth Ameri- 
can from the third Edinbur)j;h edition. In one large oolavo Tol maeof 
tiSSpagen, H-illi 240 engravings, CUrt^i, S:i-"o- 
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THE PRACTICE OF SURGERY. Fourth American from the 

last Edinburgh edition. In one large octavo volume of 682 pages, with 
364 engravings. Cloth, $3.75. 

MORRIS (HENRY). SURGICAL DISEASES OF THE KIDNEY. 

In one 12nio. volume of 554 pages, with 40 engravings and 6 colored 
plates. Cloth, $2.25. See Series of Clinical Manuals^ p. 13. 

MORRIS (MALCOLM). DISEASES OF THE SKIN. In one 
square 8vo. volume of 572 pages, with 19 chromo-lithographic figures 
and 17 engravings. Cloth, $3.50. Just ready, 

MULLEa (J.). PRINCIPLES OF PHYSICS AND METEOROL- 
OG Y. In one large 8vo. vol, of 623 pages, with 538 cuts. Cloth, $4.50. 

MUSSER r JOHN H.). A PRACTICAL TREATISE ON MEDICAL 
DIAGNOSIS, for Students and Physicians. In one octavo volume 
of 873 pages, illustrated with 162 engravings and 2 colored plates. 
Cloth, $o ; leather, $6. Just ready. 

NATIONAL DISPENSATORY. See Stille, Maisch & Caspari, p. 14. 

NATIONAL MEDICAL DICTIONARY. See BiUings, p. 3. 

NETTLESHIP (E.). DISEASES OF THE EYE. Fourth American 
from fifth English edition. In one 12mo. volume of 504 pages, with 
164 engravings, test-tvpes and formulae and color-blindness test. 
Cloth, $2. 

NORRIS (WM. F.) AND OLIVER (CHAS. A.). TEXT-BOOK OF 
OPHTHALMOLOGY. In one octavo volume of 641 pages, with 357 
engravings and 5 colored plates. Cloth, $5 ; leather, $6. 

OWEN (EDMUND). SURGICAL DISEASES OF CHILDREN. 
In one 12nio. volume of 525 pages, with 85 engravings and 4 colored 
plates. Cloth, $2. See Serifs of Clinical Manuals, p. 13. 

PARRY (JOHN S.). EXTRA-UTERINE PREGNANCY, ITS 
CLINICAL HISTORY, DIAGNOSIS, PROGNOSIS AND TREAT- 
MENT. In one octavo volume of 272 pages. Cloth, $2.50. 

PARVIN (THEOPHILUS). THE SCIENCE AND ART OF OB- 

STETRICS. New (3d) edition. In one handsome 8vo. volume, with 
engravings and a colored plate. Preparing. 

PAVY (F. W.). A TREATISE ON THE FUNCTION OF DIGES- 
TION, ITS DISORDERS AND THEIR TREATMENT. From the 
second London edition. In one 8vo. volume of 238 pages. Cloth, $2. 

PAYNE ^JOSEPH FRANK). A MANUAL OF GENERAL 
PATHOLOGY. Designed as an Introduction to the Practice of Medi- 
cine. In one octavo volume of 524 pages, with 153 engravings and 
1 colored plate. 

PEPPER'S SYSTEM OF MEDICINE. See p. 2. 

PEPPER (A. J.). FORENSIC MEDICINE. In press. See Student's 
Series of 3Ianuals, p. 14. 



SURGICAL PATHOLOGY. In one 12mo. volume of 511 pages, 

with 81 engravings. Cloth, $2. See Student's Series of Manuals, p. 14. 

PICK (T. PICKERING). FRACTURES AND DISLOCATIONS. 
In one 12mo. volume of 530 pages, with 93 engravings. Cloth, $2. 
See Series of Clinical Manuals, p. 13. 

PIRRIE (WILLIAM). THE PRINCIPLES AND PRACTICE OF 

SURGERY. In one octavo volume of 780 pages, with 316 engraviii^. 
Cloth, $3.75. 
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PLAYPAIR (W. S.). A TREATISE ON THE SCIENCIE AND 

PEACTICE OP MIDWIFERY. Sixth Araerican fti,m the eighth 

I'jigllah edition. Edited, with oddilinnn, hy K. P. Harris. U. D. 

In one octavu volume of 697 pages, witii 3i; engraviuga nnd 5 platei<. 

Cloth, SI; leather, $5. 
THE SYSTEMATIC TREATMENT OF NERVE PR08TRA- 

Tinx AND HYSTERIA. In onE IHmo. vol. of B7 pp. Cloth, 61. 
POLITZER <U>\M \TEXTBOOKOFTHEDISE4'<E80FTHE 

E4R \M KDIK FNT OR(. WS S« nl \m nrau from the 
h nl T 1 ^ r I on \I D Bj d 

ed ttd lu u nf 

POWER HI M ^ I ■! Id In 



II ! 1 I s W BRIGHT S DI<iEASE 4NI \.LLIED 

THE KIDNEY In one ottav lunie f "Sh 

ngs Cloth r* 

P^ h SMITH I HD n H., DISEASES OF THE 8KI^. In nue 

12mo. vol. of 4<I7 j.p., with 28 lltua., 18 of which are colored. Clolh,S2. 

QUIZ SKRIEIS. S<-e SCudent'a QnU Series, p. 14. 

KAIiPE (rHAKI-KS H.). CLINICAL CHEMISTRY. In one 

12mo. miiin.i- ..(■ ,!1 I |iiiL'i-, with 10 engravings. Cloth, $1.50. See 

Stlllteill's S, ,„ , ,.<' M.,n. :.:!-:, ]i. 14. 

RAMSBOTHA.^I I 11 VNCIS H.I. THE PRINCIPLES AND PRAC- 
TICE or nKS-|l.rinr MEDICINE AND SURGERY. In .mc 
huperial oettivo vi>liinie r.f HW pftgcB, with 64 platus and numeronB 
eni,'raviiig8 in the text. Strongly hoand in leather, $7. 

REICHKRT (EDWARD T.). A TEXT-BOOK ON PHYSIOLOGY, 
lu one handaume uetavu volume of about BOO pages, richlv iUnstrulnl. 

REHSEN (IR\) TUE PRINdPJES OF THEORETICAL CHEM 
I-iTR^ Fourth edit on th oughl re "sd and uiii h e Iftrged 
In 1 1 u f 1 5)a"PB < 1 th * 

REIXOLI) 1 i III TI I I II T I i I Ed 



RICH\RI>SON Bli.NJ\3ll\ W -UtD PI 1 \ LNTIM MLDI 

(IM 1 e ta lum f ■«) pages Cloth $4 lea he «5 
KOBtRTS (JOHN B ) THL PRINCIPLES kSD PRACTICE OP 

M( DhKN •SURCFR\ In n ta ol me f 80 pt^es, w th 

itOI engravings. Cloth, $4.50; leather, $5.50. 
THE COMPEND OF ANATOMY. For use in the Disaeetine 

Room and in prvparing for Examinations. In one ISmo. volatile ci 

lilt) ]iBgea. Limp oloth, 76 cents. 
ROBERTS (SIB WILLIAM). A PRACTICVI, TliECATISE ON 

URINARY AND RENAL DISEASES, ISll.rMINli UIIINARY 

DEPOSITS. Fourth Auiericfto fmm th.' fi.urili l.un.t.Mi i-dlti^.n. In 

one very himilwinir Hvo. vol. of ti(l9 pp., ivltli M illu., ( ■liilli, HXriU. 
ROBEIRTSOV .T. M< fiTtFTDORl. PHYSIOLUtilCAL PHYSICS. 

Inoiicl'ii !" ■:■. i-iLL-ea, with 2iy engravings. Cloth, $2. 

See «("./.. -h, p. 14, 

BOSS (JA-»ll - ■■ I ■ ■i:ooK OF THE DISEASES OF THE 

NEBV(il>- >^ -ll\[ I;. Iiiindsiime iKtavo volume of TM p 

with 1S4 i.-iisni\u\v,'. Il.itli, $4.ai; Vo,\,Wr,^.Sl, 
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SAVAGE (GEORGE H.). INSANITY AND ALLIED NEUROSES, 
PRACTICAL AND CLINICAL. In one 12mo. volume of 551 pages, 
with 18 typical engravings. Cloth, $2. See Series of Clinical man- 
ualSy p. 13. 

SCHAFER (EDWARD A.). THE ESSENTIALS OF HISTOL- 
OG Y, DESCRIPTIVE AND PRACTICAL. For the use of Students. 
New (4th) edition. In one handsome octavo volume of 311 pages, 
with 288 illustrations. Cloth, $3. JuM ready. 

SCHMITZ AND ZUMPT'S CliASSICAIi SERIES. 

ADVANCED LATIN EXERCISES. Cloth, 60 cents; half bound, 
70 cents. 

SCHMIDT'S ELEMENTARY LATIN EXERCISES. Cloth, 50 cents. 
SALLUST. Cloth, 00 cents ; half bound, 70 cents. 
NEPOS. Cloth, 60 cents; half bound, 70 cents. 
VIRGIL. Cloth, 85 cents; half bound, $1. 
(TRTIUS. Cloth, 80 cents; half bound, 90 cents. 

SCHOFIEIiD (AliFRED T.). ELEMENTARY PHYSIOLOGY 
FOR STUDENTS. In one 12mo. volume of 380 pages, with 227 
engravings and 2 colored plates. Cloth, $2. 

SCHREIBER (JOSEPH). A MANUAL OF TREATMENT BY 
MASSAGE AND METHODICAL MUSCLE EXERCISE. Trans- 
lated by Walter Mendelson, M. D., of New York. In one hand- 
some octavo volume of 274 pages, with 117 fine engravings. 

SEILER (CARIi). A HANDBOOK OF DIAGNOSIS AND TREAT- 
MENT OF DISEASES OF THE THROAT AND NASAL CAVI- 
TIES. Fourth edition. In one 12mo. volume of 414 pages, with 107 
engravings, and 2 colored plates. Cloth, $2.25. 

SEXN (NICHOLAS). SURGICAL BACTERIOLOGY. Second edi- 
tion. In one octavo volume of 268 pages, with 13 plates, 10 of which 
are colored, and 9 engravings. Cloth, $2. 

SERIES OF CLINICALi MANUALS. A Series of Authoritative 
Monographs on Important Clinical Subjects, in 12mo. volumes of about 
550 pages, well illustrated. The following volumes are now ready : 
Broadbent on the Pulse, $1.75; Yeo on Food in Health and Disease, 
$2; Carter and Frost's Ophthalmic Surgery, $2.25; Hutchinson 
on Syphilis, $2.25 ; Marsh on Diseases of the Joints, $2 ; Morris 
on Surgical Diseases of the Kidney, $2.25; Owen on Surgical 
Diseases of Children, $2; Pick on Fractures and Dislocations, $2; 
BuTLiN on the Tongue, $3.50 ; Savage on Insanity and Allied Neu- 
roses, $2 ; and Treves on Intestinal Obstruction, $2. The following 
is in press : Lucas on Diseases of the Urethra. 
For separate notices, see under various authors' names. 

SERIES OF STUDENT'S MANUALS. See next page. 

SIMON (W.). MANUAL OF CHEMISTRY. A Guide to Lectures 
and Laboratory Work for Beginners in Chemistry. A Text-book 
specially adapted for Students of Pharmacy and Medicine. New (4th) 
edition. In one 8vo. volume of 490 pages, with 44 engravings and 7 
plates showing colors of 56 tests. Cloth, $3.25. 

SLADE (D. D.). DIPHTHERIA; ITS NATURE AND TREAT- 
MENT. Second edition. In one royal 12mo. vol., 158 pp. Cloth, $1.25. 

SMITH (EDWARD). CONSUMPTION ; ITS EARLY AND REME- 
DIABLE STAGES. In one 8vo. volume of 253 pp. Cloth, $2.25. 

SMITH (J. LEWIS). A TREATISE ON THE DISEASES OF IN- 
FANCY AND CHILDHOOD. Seventh edition, revised and enlarged. 
In one large 8vo. volume of 881 pages, with 51 illustrations. Cloth, 
$4.50 ; leather, $5.50. 

SMITH (STEPHEN). OPERATIVE SURGERY. Second and thor- 
oughly revised edition. In one octavo volume of ^^1 ^^%<as., ^\0ok. 
1005 engravings. Cloth, $4 ; leather, ^. 
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BTlUiE (ALFRBDi. CHOLERA ; ITS ORIGi:), HISTORY, CAUS- 
ATION, SYMPTOMS, LESIONS PREVENTION AND TREAT- 
MENT. In one 12nio. volHme of lfl3 page*, with a ohurt showing 
routes of previuiia epidemios. Cloth, $1.2n. 

THERAPEUTICS AND MATERIA MEDICA. Founh aud 

revised edition. In twu octavo voiumea, containing 1936 pages. 
Cloth, SIO; leolbcr, *12. 

STELIjB (ALFRED), HAISCH (JOHN 9L) AND CASPARI 
(CUAS. JR.). THE NATIONAL DISPENSATORY: Conlainiug 
thv Nutural History, Chcqiiatty, Pharmacy, Actioufl and Uses of 
Medicines, including those reoogniaed in the latest PharmaonpisiBS of 
the United Stales, Great Britain and Oernuui}', with numerous refer- 
eacea to the Frencli Codex. New (5th) edition, revised and enlarged 
in accotdance with Che new V. S. Phannacoixcia, Seventh Beoennial 
Revision. In one mt^nificeut imperial octavo volume uf IjllO pages, 
with 320 engravlngi. Cloth, pM; leather $R. With ready r^grenoe 
Thumb-letter Index. Cloth, $7.7.1; lealher, $8.50. Jutt ready. 

SIDHSON (I^WIS A.). A TREATISE ON FRACTUKES AND 
DISLOCATIONS. lu two handsome octavo volumes. Vol. I., FaiO- 
TURKB, .'1^2 iiniic', :»iO oiiKravings. Vol, II., DiSLOCATiojra, 5t0 
pages, lii-'l iTiuTiiviiiu-. Oii(i|>leI« work, cloth, $5.50; leather, $7.50. 
Either mliimi- -. fiu^it, K , ili.tli, $3 ; leather, $4. 

A MAM \I. "V (.>n:i:ATIVE SURGEBY. Second edition. In 

oneroynl I'Jino. ><>liiiii< of -<ii:i pages, with 343 illui. Cloth, $2.50. 

STUDENT'S QUIZ SKRIES. A New Series of Manoalsin gnestiun aud 
answer fo Students and Practittunen covering he essentialB of medical 
se ence Th rt 'e o umrs pock t s ze convenient authoritative 
well illustrated handsomely hi und in hmp c h nnd sned » a w 
price 1 Ana omv doubl number Ph rv and 

Phi s cs 4 iliattAogy Pathol gy and Ba ca 

and Therapeutics ft Prac ca of Medic m 

her S Gen I nnary a d ^ enoreal D k n 

Diseases f be Fv Fa Throft ai 
Gyn«» h Idren Na 

1 and oh bei g d hr a priced 

at 21 la on appl cation to pubhshers. 

STUDENT \Nl ILS i. Ser es of Fifteen Man 

ualB b mm rs The voiumea are pocket^siEe 

1 moe I n fuselv lluatrattd and buuad m red 

limp oloth Ihe I U It ug I u es may no be announced Eeb- 
scAuaFrstl neainMd ifery *] 25 Luff 6, Manual of Chemistiy 
$2 BBcrs B Materia Med ca and Thempe ti fifth edition SI 50 
Treves. M n f n a ra h ad nt s rgeons 1 

volum PI ■» ologv f 

ROBL cal Diagn wis 

f K Pfppers 

Sorgic Vnatoray $ 

PowFR FB B Cl n cal 

Chem B K L k wclor s Manual 

$loO TlefUouiiih up as Ibi-bK ! nu c Medicine 
For separate not o a sl und vanous au b rs an s 

BTUBOES OCTA'\llS \N INTRODL CTI \ TO THE STUDY 
OF CLINICAL MEDICINE. lu one l..mo. \olurae. Cloth, S1..3. 

SUTTON (JOHN BIiAND). SURGICAL DIBEASF^ OF TilE 
OVARIES AND F,U:,LOPIAN TUBES. Including Abdominal 
Pregnancy. In one 12mo. volume of 513 pages, with 11!) engravings 
and ti colored plates. Cloth, $3. * 

- TUMORS, INNOCENT AND MALIGNANT. Their Clinical 
d. of 526 pp., w' " 
Ji(*( rmdg, 

TATT IliAWBON). DISEASES OF WOMEN AND ABDOMINAL 
SURGERY. In two handsome octavo volumes. Vol. I. oontaina 6*6 
pages and 3 piates. Cloth, $3. Vol. II., pTF.pnring. ^^^hb^^h 
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TANNER (THOMAS HAWKESj. A MANUAL OF CLINICAL 
MEDICINE AND PHYSICAL DIAGNOSIS. Third American 
from the second revised English edition. Edited by Tilbury Fox, 
M. D. In one handsome 12mo. vol. of 362 pp., with iUus. Cloth, $1.50. 

ON THE SIGNS AND DISEASES OF PREGNANCY. From 

the second English edition. In one octavo volume of 490 pages, with 
4 colored plates and 16 engravings. Cloth, $4.25 

TAYIX>R (ALFRED S.). MEDICAL JURISPRUDENCE. Eleventh 
American from the twelfth English edition, specially revised by Clark 
Bell, Esq., of the N. Y. Bar. In one octavo volume of 787 pages, 
with 66 engravings. Cloth, $4.50 ; leather, $5.50. 

ON POISONS IN RELATION TO MEDICINE AND MEDICAL 

JURISPRUDENCE. Third American from the third London edition. 
In one 8vo. vol. of 788 pp., with 104 illus. Cloth, $5.50 ; leath., $6.50. 

TAYLOR (ROBERT W.). A CLINICAL ATLAS OF VENEREAL 
AND SKIN DISEASES. Including Diagnosis, Prognosis and 
Treatment. In eight large folio parts, measuring 14 x 18 inches, and 
comprising 213 beautiful figures on 58 full-page chromo-lithographic 
plates, 85 fine engravings, and 425 pages of text. Complete work now 
ready. Price per part, sewed in heavy embossed paper, $2.50. Bound 
in one volume, half Russia, $27 ; half Turkey Morocco, $28. For sale 
by subscription only. Address the publishers. Specimen plates by 
mail on receipt of ten cents. 

THE PATHOLOGY AND TREATMENT OF VENEREAL 

DISEASES. Being the sixth edition of Bumstead and Taylor. In 
one very handsome 8vo. volume of about 900 pages, with about 150 en- 
gravings as well as chromo-lithographic plates. Preparing. 

TAYLOR (SEYMOUR). INDEX OF MEDICINE. A Manual for 
the use of Senior Students and others. In one large 12mo. volume of 
802 pages. Cloth, $3.75. Jiuit ready. 

THOMAS (T. GAILLARD) AND MUNDE (PAUL F.). A PRAC- 
TICAL TREATISE ON THE DISEASES OF WOMEN. New 
(6th) edition thoroughly revised by Paul F. MundS, M. D. In 
one large ana handsome octavo volume of 824 pages, with 347 engrav- 
ings. Cloth, $5 ; leather, $6. 

THOMPSON (SIR HENRY). CLINICAL LECTURES ON DIS- 
EASES OF THE URINARY ORGANS. Second and revised edi- 
tion. In one octavo vol. of 203 pp., with 25 engravings. Cloth, $2.25. 

THE PATHOLOGY AND TREATMENT OF STRICTURE 

OF THE URETHRA AND URINARY FISTULA. From the 
third English edition. In one octavo volume of 359 pages, with 47 
engravings and 3 lithographic plates. Cloth, $3.50. 

TODD (ROBERT BENTLEY). CLINICAL LECTURES ON CER- 
TAIN ACUTE DISEASES. In one 8vo. vol. of 320 pp., cloth, $2.50. 

TREVES (FREDERICK). OPERATIVE SURGERY. In two 
8vo. vols, containing 1550 pp., with 422 illus. Cloth, $9 ; leath., $11. 

A MANUAL OF SURGERY. In Treatises by 33 leading sur- 
geons. Three 12mo. volumes, containing 1866 pages, with 213 eugmv- 
mgs. Price per set, $6. See Student's Series oj Manuals^ p. 14. 

THE STUDENTS' HANDBOOK OF SURGICAL OPERA- 

TIONS. In one 12mo. vol. of 508 pp., with 94 illus. Cloth, $2.50. 

SURGICAL APPLIED ANATOMY. In one 12mo. vol. of 540 pp., 

with 61 engravings. Cloth, $2. See Student's Series of Manuals, p. 14. 

INTESTINAL OBSTRUCTION. In one 12mo. volume of 522 



pages, with 60 illus. Cloth, $2. See Series of Clinical Manuals, p. 13. 

TUKE (DANIEL HACK). THE INFLUENCE OF THE MIND 
UPON THE BODY IN HEALTH AND DISEASE. Second edition. 
In one 8vo. volume of 467 pages, with 2 colored plates. Cloth, $3. 

VAUGHAN (VICTOR C.) AND NOVY (FREDERICK G.). 

PTOMAINES, LEUCOMAINES AND BACTERIAL PROTEIDS, 
or the Chemical Factors in the Causation of Diseafi^. ^<iwvA ^j^NSssw. 
In one 12mo. volume of 389 pages. Cloth, %l,lh. 
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VISITING lilST. THE MEDICAL XKWS VISITIXG LIST for 18(15. 
Fi>nr Htvles: Weekly (datol for :'■« [lauriit-^i: Mmiilily (undated for 
120 patientH per month); Pct]ip1ii:iI uniiiun.i l\-i- [lO* iiatients each 
week); aiid Perpetual (undated fur 'in jp^itivnl-- inch week). The 60- 
patient book oonaists of 256 paj.'L-' ni' Liwiirlni bliiiiks. The tirst three 
styles contfliu 32 pa«es of iiupiiruiut data., tin iru uglily revised, and 
mo pftws of aBaort*<l blauka. Each in one vohime, price, $1.^ 
With thumb-letter index for qulok uxe, 25 cents extra. Speoisl ratat 
IQ advanoe-paying auhaoribera to The Medicai. News or Thb 
American Joitrnal of the Medical Sciences, or hoth. See p, i. 

WAIiSHB IW, H.). PEACTICAL TREATISE ON THE DISEASES 
OF THE HEART AND GREAT VESSELS, Thiid American fimm 
the tlurd revined London edition. laone Svo.toI. of 420 pp. CloCh,$8. 

WATSON (THOMAS). LECTURES ON THE PRINCIPLES AND 
PRACTICE OF PHYSIC. A new American from the fifth and 
eular^ English edlUon, with additions by H. Hastshorne, M.D. 
In two large 8vo. yola. of 1840 pp., with IBO nuts. Cloth, $9 ; leather, Jll- 

WELLS (J. SOBIiBBfMJ). A TREATISE ON THE DISEASES OF 
TUID EYE. In one large and handsome octavo volume. 

WEST (CHABIiESj. LECTURES ON THE DISEASES PECULIAR 
TO WOMEN. Third American from the third English edition. In 
one octavo volume of 543 pages. Cliith, $3.75 ; leather, S4.r.5. 

ON SOME DISORDERS OF THE NERVOUS SYSTEM IN 

CHILDHOOD. Id one anmll 13mo. volume of 127 pages. Cloth, $1. 

WHABTON (HENRV B.). MINOR SURGERY AND BANDAG- 
IN'G. New (2d) edition. In one 12mo. volume of 52SiM^es, with 418 
rtiEravings, many of which are photographic Cloth, S3- 

WHlTIiA (WHjIilAM). DICTIONARY OF TREATMENT, OE 
THERAPEUTIC INDEX. lucluding Medical ajid Sureioal Them- 
peutioa. In one sqnare octavo volume of 917 pages. Cloli, ii. 

WILLIAMS 'OHARIjES J, B. AND O. T.). PULMONARY CON- 
SUMPTION : ITS NATURE, VARIETIES AND TREATMENT. 
In one octavo volume of 303 page.s. Cloth, $2.50. 

WlIiSON (EBASMUS). A SYSTEM OF HUMAN AN.4T0MY. 
A new and revised American from the last English edition. Ulustrated 
with 397 engravings. In one octavo volume iJ 616 pages. Cloth, $4; 
leather, $5. 

THE STUDENT'S BOOK OF CUTANEOUS MEDICINE. In 

one 13mo. volume. Cloth, $3.50. 

WINCKEL ON PATHOLOGY AND TREATMENT OF CHILDBED. 
Translated hy James R. Chadwick, A.M., M.D. With additions 
by the -Author. In one octavo volume of 484 pages. Cloth, $4. 

WOHLER'S OUTLINES OF ORGANIC CHEMISTRY. Translated 
from the eighth German edition, by Ika REUBEN, M.D. In one 
12mo. volnnie of 650 pages. Clolli, $3. 

YEAR-BOOK OF TREATMENT FOR 1894. A Critical Review for 
PraetitiimerH of Medlciuc and Surgery. In contributions bv 24 well- 
known medical writers. 12mo., 500 pl^[es. Clulh, $1.50. In combi- 

nftiion with The Medical News and The Americas JocfiSAi, 

OF THE Medical Sciences, 75 centa. See p. i, 
TE.AR.-BOOK OF TREATMENT FOR 1895. Ready earlv in 1895. 
YEAR-BOOKS OF TREATMENT FOR 183!, 1892 and 1883, similar 

tu above. Each, cloth, $1.50 
YEAB-BOOK8 OF TREATMENT FOR 1886 and 1887. Similar to 

above. 12rao., 320-341 pages. Lunp cloth, $1,25, 
TEO (I, BUKNEY). FOOD IN HEATH AND DISEASE, In one 

12iQo. voLof 590pp Cbth,$2. See Seriee of Clinical Xanaalt, p. 13. 
A MANUAL OF MEDICAL TREATMENT, OE CLINICAL 

THERAPEUTICS. Two volumes containing 1275 pages. Cloth, $5.50, 
YOUNG (JAMES K.). ORTHOPEDIC SURGERY. In one 8vo. 

volume of 475 pages, with 260 illnstratioiis. Cloth, $4; leather, $5, 
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